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Forty  SIXTH  Congress    Second  Session. 

In  the  House  of  Repuesent^k tines,  M(uj  31.  1880. 

The  following  resolution,  originating  in  the  House  of  Representatives,  has  this  day 
been  eoncurred  in: 

Resolved  by  the  House  of  Itcpresenfativea  {the  Senale  concur ri»(j),  That  there  he  priut<»il 
three  hundred  thousand  copies  of  the  Annual  Report  of  the  Commissioner  of  Agi*i- 
culture  for  eighteen  hundred  and  seventy-nine;  two  hundred  and  fourteen  thuusaud 
copies  for  the  use  of  memhers  of  the  House  of  Representatives,  fifty-six  thonsaiul 
copies  for  the  use  of  memhers  ol  the  Senate,  and  thiii^  thousand  copies  for  the  use  of 
the  Department  of  Agriculture. 

Attest:  GEO.  M.  ADAMS,  Clerk. 
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REPORT 

OP 

THE  COMMISSIONER  OF  AGRICULTURE, 

FOR  THE  YEAR  1879. 


Sir:  I  have  the  honor  to  transmit  this  my  third  annual  preliminary 
report  of  the  agricultural  condition  of  the  country  and  of  the  work  in 
hand  and  accomplished  by  the  department  during  the  past  year. 

At  this  time  I  recall  with  satisfaction  the  encouragement  you  gave 
when  I  assumed  the  duties  of  Commissioner  to  the  proposed  attempt  to 
stimulate  the  manufacture  of  sugar  fix)m  any  and  every  source,  so  that 
the  production  within  the  boundaries  of  our  own  country  should  at  least 
equal  the  home  consumption.  Reporting  progress  as  the  result  of  the 
efforts  of  this  department  in  tliis  direction,  it  is  not  too  much  to  say 
that  the  success  attending  the  manufacture  of  cane-sugar  from  sorghum 
and  maize  will  mark  the  year  1879  as  an  important  epoch  in  the  agri- 
cultural progress  of  our  people. 

With  the  knowledge  that  during  the  past  summer  and  fall  sugar  of 
fTood  quality  has  been  profitably  made  from  Texas  to  Korthem  Minne- 
sota fit)m  the  "Minnesota  early  amber''  cane  (the  seed  of  which  was 
widely  distributed  by  the  department;)  that  sirups  weighing  12  pounds 
to  the  gallon,  at  least  one-half  of  which  was  crystallizable  cane-sugar, 
was  made  and  can  be  again  made  in  neaily  every  State  in  the  TJnion 
by  farmers  with  ordinary  and  inexpensive  machinery  at  a  cost  of  16J 
cents  per  gallon,  and  wrth  the  knowledge  that  by  means  of  larger  and 
better  appointeil  mills,  that  need  not  cost  to  exceed  $10,000,  sugar 
and  sirup  have  been  made  the  past  season  from  sorghum  by  the  car- 
load, which  commanded  the  highest  market  price;  it  is  not  too  much  to 
assert,  that,  as  a  result  of  tlie  work  of  this  department,  which  has 
constantly  before  it  the  duty  of  accomplishiug  all  that  may  be  done  to 
increase  or  multiply  those  products  of  the  soil  which  constitute  the 
wealth  and  sustain  the  manufactures  and  commerce  of  the  country,  a 
new  industry- has  been  fairly  established,  the  importance  and  siguificauce 
of  which  it  is  difficult  to  realize.  With  this  and  a  knowledge  of  the 
work  of  the  division  of  chemistry  during  the  past  season  (a  short  state- 
ment of  which  will  form  part  of  this  report),  I  am  wairanted  in  assert- 
ing that  it  has  been  finally  and  practically  proveil  that  one  of  the  most 
important,  expensive,  and  indispensable  requisites  of  modem  life  can  be 
profitably  grown  where  heretofore  it  was  supposed  not  possible  to  pro- 
duce it ;  that  it  can  be  manufactured  in  quantities  sufficient  to  meet  any 
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demand  likely  to  occur,  at  a  remunerative  rate  even  if  the  price  shoolcl 
fall  one-tbird  below  what  it  now  is,  and  that  tlie  smallest  farmer  as  well 
as  the  largest  planter  can  profitably  engage  in  its  production;  and  this  iii 
no  limited  area  of  country,  but  in  whatever  place  maize  can  be  grown 
successfully ;  for  there  sorghum  of  some  variety  w^ill  grow,  and  it  will 
flourish  and  mature  its  juice  and  seed  in  much  of  our  soil  in  which  maize 
is  by  no  means  a  certain  crop. 

Several  attempts  to  make  sugar  from  beets  in  Illinois,  Wisconsin,  and 
California  having  been  abandoned  as  unprofitable,  and  all  attempts  to 
make  a  merchantable  sugar  from  sorghum  having  failed  up  to  1877,  it 
became  a  settled  opinion  that  only  from  tropical  cane  and  the  sugar 
maple  could  sugar  be  profitably  made  in  the  United  States.  The  maple 
groves  found  scattered  along  a  narrow  strip  of  our  northern  border  were 
and  are  fast  disappearing,  and  the  amount  of  sugar,  at  any  time  not  very 
large,  was  in  the  census  of  1870  reported  at  28,443,645  pounds,  and  the 
molasses  at  921,057  gallons. 

It  is  now  less,  and  is  an  inconsiderable  factor  in  the  problem.  The 
nianufacture  of  sugar  from  the  tropical  cane  was  confined  to  a  narrow 
belt  of  country  bordering  the  Gulf  of  Mexico,  which  produces  an  amount 
of  sugar  averaging  for  twenty  years  past  1,600  pounds  per  acre.  The 
total  production  of  this  strip  last  year  was  about  250,00<',000  pounds^ 
while  our  importation  from  abroad  was  1,741,650,000  pounds  of  sugar, 
beside  molasses,  melado,  and  other  forms  of  sucrose,  and  being  about 
300,000,000  pounds  increase  over  the  importation  of  1877-78  (fiscal  year). 

The  Dei)artment  of  Agriculture  has  done  what  was  possible  to  en- 
courage the  production  of  sugar  from  the  tropical  cane  as  well  as  ftom 
beets  and  other  plants,  and  there  has  been  a  large  increase  in  area  and 
in  production  of  sugar  from  this  source  during  the  past  two  years  j 
but  the  increased  demand  has  far  outstripped  the  increased  production- 

The  consumption  of  sugar  per  capita  of  our  i)eople  is  about  40  i>ounds 
per  annum  at  present,  and  with  cheap,  pure,  healthful  home:grown 
sugars  the  consumption  per  capita  would  increase  to  60  or  80  pounds. 

Fifty  millions  of  people  would  consume  at  60  pounds  each,  which  it  is 
said  the  English  people  consimie,  annually  3,000,000,000  pounds  of  sugar, 
worth  at  6  cents  $180,000,000,  or  at  10  cents,  which  is  the  price  at  which 
the  Crystal  Lake  sorghum  sugars  of  Weidner  &  Co.  were  sold  this  year, 
$300,000,000. 

In  reflecting  upon  this  sugar  problem,  some  two  years  since,  it  ap- 
peared to  me  that  many  years  must  pass  before  we  could  hope  for  a  full 
supply  of  sugar  from  tropical  canes  grown  on  our  own  soil.  The  broken 
levees  of  the  Mississippi  River  must  be  rebuilt,  and  tlie  ruined  planta- 
tions restored ;  the  demoralized  labor  system  of  the  South  reconstructed 
and  the  disheartened  land-owners  encouraged ;  the  mechanical  must  be, 
in  part,  divorced  from  the  agricultural  interest,  and  a  co-operation  of 
labor  and  capital  must  be  established  with  confidence  restored,  before 
any  very  great  and  permanent  increased  production  of  sugar  could  bo 
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lookeil  for  from  the  cultivation  of  tropical  cane.  Then  again  tlie  plant 
itself  belonged  to  a  troi)ical  country,  and  refused  to  ripen  its  Kced  in 
Louisiana,  never  even  maturing  the  whole  extent  of  stalk  gi-own. 

All  these  considerations  combined  to  make  a  discouraging  outlook  for 
tlic  home  pi*oduction  of  sugar  from  tropical  cane  within  a  i)eriod  of  time 
T\lii<'h  would  afford  any  relief  to  tlie  then  depressed  condition  of  our 
industries. 

It  was  with  much  gratification,  therefore,  that  I  first  saw  a  siiecimen 
of  well  gTanulated  sugar  made  from  sorghum,  and  exhibited  at  the  Min- 
ne^ota  State  Fau\ 

After  a  thorough  examination  of  the  attempts  to  produce  sugar  Irom 
Horghum  in  this  country,  and  also  after  a  chemical  examination  in  the  labo- 
mtory  of  the  juice  of  this  particular  i)lant,  it  became  apparent  that  tliia 
was  a  probable  source  of  the  immediate  production  of  this  much-desired 
article. 

The  first  stalks  of  sorghum  ever  grown  in  this  country,  so  far  as  I  am 
informed,  were  planted  by  the  Curator  of  the  Botanical  Gardens.  This 
seed  was  obtained  from  Paris,  as  was  also  the  seed  which  the  Agricul- 
tural Department  first  distributed  in  the  year  1856. 

A  more  effective  distribution,  however,  was  made  by  the  enterprising 
editor  and  proprietor  of  the  American  Agriculturist,  Mr.  Omnge  Judd, 
who  sent  out  25,000  packages  of  seed  to  the  subscribers  of  his  paper. 
In  1857  Mr.  liconard  Wray  came  from  England  and  brought  with  him 
sixteen  vjirieties  of  African  imphee  or  sorghum,  which  were  planted  in 
South  Carolina  and  Georgia.  Sorghum  was  thus  introduced  and  was 
largely  grown  in  almost  every  Stiite  in  the  Union.  During  the  war  of 
the  rebelHon  it  was  particularly  valuable  to  the  people  of  the  Southern 
States,  and  was  the  only  adequate  means  of  obtaining  their  "  sweeten- 
ing.^ Isolated  attempts  were  made  in  Ohio  and  elsewhere  to  granulate 
the  juice  of  the  varieties  then  in  cultivation,  but  without  such  success 
or  profit  as  would  warrant  a  continuation  of  the  efforts.  In  no  instance 
did  the  result  seem  to  be  satisfactory,  and  the  raising  of  sorghum  was 
nearly  abandoned  in  Ohio,  and  in  other  States  was  only  cultivated  for 
the  sirup.  When  the  discovery  was  made  that  the  juice  of  the  <'  Early 
Amber"  cane  seemed  to  be  more  pure  than  of  others,  and  would,  with 
careful  attention,  deposit  a  large  amount  of  its  sucrose  in  granular  form, 
the  department  determined  to  make  so  far  as  possible  a  thorough  examin- 
ation of  the  different  varieties  of  sorghum  and  test  their  relative  merits 
and  value  as  sugar-producing  plants.  This  inquiry  has  been  patiently 
and  carefully  followed  from  the  season  of  1877  to  1879,  and  the  results 
have  been  eminently  satisfactory,  as  will  appear  in  remarks  upon  the 
work  of  the  Chemical  Division,  It  is  sufficient  to  say  in  this  place  that 
tile  value  of  the  work  done  during  the  past  year  by  this  division  can 
not  be  overestimated. 

Mention  had  been  made,  and  it  had  been  recorded  and  mostly  forgotten, 
that  sugar  waa  obtainable  from  corn,  pumpkins,  melons,  and  other  vege- 
tables, but  no  thoroughj  careful,  persistent  experiment  seems  ever  to  have 
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been  made  (if  we  except  that  of  Mr.  F.  L.  Stewart,  who  was  found  among 
the  mountains  of  Pennsylvania  at  work  for  some  years  in  this  direction 
under  discouraging  circumstances);  having  in  view  the  determination  of 
the  commercial  value  of  these  and  other  plants,  until  this  task  was  assigned 
to  the  Chemical  Division  of  this  department  in  1878.  In  a  letter  from  Abi- 
gail Adams  to  her  husband,  John  Adams,  September  24, 1777,  she  says: 
An  instance  may  bo  seen  in  tbe  progress  which  is  made  in  grinding  cornstalks  and 
boiling  the  liquor  into  molasses.  Scarcely  a  town  or  parish  witliin  forty  miles  of  ns 
bnt  what  has  several  mills  at  work ;  and  had  tlio  experiment  been  made  a  month  sooner, 
many  thousand  barrels  would  have  been  made.  No  less  than  80  have  been  made  in 
the  small  town  of  Manchester.  It  auswei-s  very  well  to  distill,  and  may  be  boiled  down 
to  sugar.  There  are  two  mills  fitting  up  in  this  parish.  They  have  tliree  rollers— one 
with  cogs  and  two  smooth.  Tlie  stalks  are  stripped  of  the  leaves  and  tops,  so  that  it 
is  no  robbery  upon  the  cattle,  and  the  juice  ground  out.  'Tls  said  four  barrels  of  juice 
will  make  one  of  molasses,  but  in  this  people  differ  widely.  They  have  a  method  of 
refining  it  so  that  it  looks  as  well  as  the  best  imported  molasses. 

The  following  is  an  extract  from  the  work  of  Da^id  Lee  Childs  on  the 
culture  of  the  beet  and  manufacture  of  beet-sugar : 

Other  plants  usually  grown  in  our  soil  are  capable  of  furnishing  sugar,  and  some  of 
them  may  be  found  worth  cultivating  for  that  and  accessory  products. 

We  have  tried  Indian-corn  stalks  and  the  pumpkin,  and  have  obtained  from  them 
good  sugar  and  molasses. 

Perhaps  these  crops  may  alternate  advantageously  with  the  beet.  If  the  manu- 
facture of  sugar  Irom  the  stalks  of  Indian  com  can  be  reconciled,  as  we  believe  it  may, 
with  the  maturity  or  near  maturity  of  the  ears,  this  source  of  saccharine  may  super- 
eede  the  beet-root.  The  seeds  of  the  pumpkin  yield  a  fine  sweet  oil,  but  we  have  no 
means  of  judging  what  quantity  of  this  product  can  be  obtained  from  a  given  extent 
of  land.  If  it  sliould  turn  out  satisfactorily  in  this  respect,  the  pumpkin  may  one  day 
overshadow  the  sugar-cane. 

Here  was  the  opportunity  and  it  was  at  that  time  the  duty  of  the  govern- 
ment to  assumetherisk  of  failure  and  the  expense  and  care  of  such  scien- 
tific analyses  and  experimental  trial  as  would  have  exhausted  all  resources 
before  giving  up  even  the  hope  of  securing  success  in  the  profitable  pro- 
duction of  sugar,  and  thus  retaining  at  home  the  millions  of  money  that 
have  since  gone  out  to  sustain  and  enrich  other  nations.  The  work  that 
should  have  been  done  then  has  been  undertaken  now,  with  such  imper- 
fect means  aa  were  furnished;  and  notwithstanding  the  ridicule  of  the 
thoughtless,  and  the  fears  of  hopeful  friends,  it  has  been  steadily  pushed 
forward  to  a  satisfactory  conclusion. 

Many  persons  are  preparing  to  imitate  the  example  of  F.  A.  Weidner 
&  Co.,  of  Chicago,  and  erect  mills  the  coming  season  with  vacuum  pans, 
and  centrifugal  driers  in  which  the  work  will  be  done  by  steam  and  of 
capacity  sufScient  to  make  a  ton  of  sugar  each  day  of  twenty -four  hours' 
work.  Mills  of  this  capacity  will  l)e  needed  in  every  county  where 
sorghum  is  grown,  and  will  not  only  be  employed  in  the  harvest  season 
in  milling  the  stalks  of  sorghum  and  corn  direct  from  the  field,  but  will 
also  after  harvest  and  during  the  winter  take  the  product  of  the  small 
open-pan  mills  (simps  weighing  8  to  12  pounds)  and  rework  that  in  the 
vacuum  pan  and  centrifugal,  making  sugar  and  sirup  for  the  market. 
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CHEMIC^VL  DIVISION. 

The  work  accomplished  in  the  Chemical  Division  up  to  the  27th  of  May, 
1879,  was  included  in  the  annual  report  for  1878.  From  that  date  to  tlie 
pr^ent  time  there  have  been  made — 

First-  Ninety-one  miscellaneous  analyses,  including  soils,  waters,  fer- 
tilizers, clays,  ores,  marls,  and  other  mineral  substances. 

Second.  Thirty  approximate  analyses  of  various  food  and  medicinal 
materials. 

Third.  Two  hundred  and  seventy  four  analyses  of  various  sugar-yield- 
mg  plants  and  their  juices. 

Fourth.  Five  experiments  in  alcoholic  distillations  from  the  refuse  of 
sugar-manufkcture,  and  twenty-eight  experiments  in  making  sugar  from 
varioos  sugar-yielding  plants — ^in  all  thirty-three. 

The  experiments  entered  upon  for  the  purpose  of  determining  the 
amount  of  sugar  in  the  juice  of  the  several  varieties  of  sorghum,  of  the 
stalks  of  maize  and  of  x>earl  millet,  give  results  which  enjoin  their  earli- 
est possible  publication  that  they  may  reach  the  farmers  for  their  instruc- 
tion before  the  time  for  the  spring  planting  arrives. 

A  fair  conclusion  from  these  investigations  appears  to  be  that  there 
exists  but  little  difference  between  the  various  kinds  of  sorghum  as 
sugar-producing  plants,  and  that  the  juice  of  each  of  them  is  at  a  cer- 
tain period  of  its  development  nearly  as  rich  as  that  of  the  best  tropical 
sugar-cane  grown  in  this  country. 

It  is  a  matter  also  of  extreme  practical  importance  that  it  should  be 
known  that  this  period  of  maximum  content  of  sugar  is  maintained  for 
a  sufficient  time  to  enable  the  manufacturer  to  work  up  a  large  crop  of 
stalks.  Another  result  of  this  investigation  has  been  to  satisfactorily 
explain  the  cause  of  repeated  failure  in  the  production  of  sugar  from 
certain  plants  during  the  past  quarter  of  a  century.  • 

For  the  purpose  of  making  clear  the  above  points,  a  few  of  the  results 
obtained  by  the  chemist  are  appended.  The  varieties  of  sorghum  canes 
subjected  to  this  investigation  were  "  Eaiiy  Amber,^  "  White  Idberian,^ 
"Chinese,''  "  Honduras,''  and  "  Pearl  Millet." 


Derelopment  of  plant. 
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noniliiraH  . 


Pearl  Millet . 


Lonisiana  Ribbon  Cane 
Plant,  1879 , 

I^nUlana  Kibbon  Cane 
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Beside  the  above  there  were  made  very  many  examinations  of  other 
specimens  of  sorghum,  and  also  of  cornstalks. 

These  examinations  confirm  the  general  principle  above  stated,  viz., 
the  practical  equality  and  great  value  of  each  variety  of  this  plant. 

In  the  following  table  is  given  the  result  of  the  analysis  of  each  of 
the  plants  in  four  successive  stages  of  development.  It  will  be  observed 
that  the  amount  of  glucose  (or  uncrystallizable  sugar)  diminishes  ^nd  the 
amount  of  sucrose  (or  true  cane  sugar)  increases  up  to  a  certain  time  in 
the  development  of  the  plant;  that  these  plants  differ  widely  as  to  the 
time  when  the  sucrose  is  at  its  maximum,  but  are  alike  in  this,  that  the 
maximum  is  obtained  at  about  the  same  degree  of  the  development  of 
the  plant,  viz.,  at  full  maturity,  as  indicate  by  the  hard,  dry  seed  and 
the  appearance  of  shoots  or  suckers  at  the  upper  joints  of  the  stalk. 

It  is  also  to  be  observed  that  the  heavy  Irost  of  October  24,  which, 
wag  suflftcient  to  form  ice  half  an  inch  in  thickness  in  tubs  of  water,  did 
not  produce  any  marked  diminution  of  sugar.  Three  varieties  of  sugar- 
cane received  from  Louisiana  in  excellent  condition,  and  which  doubtless 
fairly  represent  the  average  character  of  this  famous  sugar-plant,  were 
analyzed  and  the  analyses  are  embraced  in  this  table  for  purposes  of  com- 
parison. 

Something  over  23  tons  of  the  stalks  of  com,  sorghum,  and  millett 
have  been  used  in  making  investigations,  the  result  of  which  has  been 
not  only  to  fully  confirm  the  work  of  last  year,  but  also  to  aid  in  the  set- 
tlement of  certain  other  questions  of  the  highest  practical  importance. 

In  other  cases  it  has  been  found  that  the  quality  of  sirup  obtained 
has  be^n  precisely  such  as  the  previous  laboratory  analyses  of  the  juices 
used  made  probable. 

The  average  of  the  nine  best  sirups  obtained  showed  a  percentage  of 
cane  sugar  present  equal  to  92.7,  being  a  loss  of  7.3  of  the  amount  orig- 
inally  present  in  the  juice,  while  the  average  of  the  nine  poorest,  i.  e., 
containing  the  lowest  percentage  of  cane  sugar,  showed  a  percentage  oi 


Digitized  by 


Google 


REPORT  OP  THE   CO^rMISSIONER  OP  AORICULTURE. 


11 


cane  sugar  present  equal  to  90.1,  a  loss  of  9.9  of  tbe  ainoimt  originally 
present  in  the  juice. 

This  very  satisfactory  result,  showing  as  it  does  conclusively  the  pos- 
sibility of  securing  from  the  juices  all  the  cane  sugar  present  without  a 
loss  of  more  than  7  to  10  per  cent.,  is  of  great  importance  in  view  of  the 
fact  that  all  these  juices  were  evaporated  in  an  open  pan.  A  few  of  the 
experiments  made  give  a  reasonable  basis  for  estimating  the  probable 
yield  of  sirup  and  sugar  to  the  acre,  and  therefore  an  approximate  esti- 
mate of  the  cost  of  producing  sugar. 

Below  is  the  tabulated  result  of  a  few  of  the  experiments  from  stalks 
grown  upon  the  grounds  of  the  department. 

These  stalks  were  grown  in  rows  three  feet  apart,  twelve  to  fourteen 
inches  in  the  row,  and  although  a  good  crop,  there  is  no  doubt  that  upon 
good  land  an  equal  yield  to  the  acre  could  be  readily  obtained. 


OWsMd  aorglraiii I  38,600 

liberian  •orghnm I  33,727 

£«rtT  Amber  Borghnm 32,415 

Hqmoisb  aorgham i  66.151 

PMtrimfflet  .T '  65,000 

Field  com I  27,240 


I 


s 


2,006 
2.472 
2.100 
3,652 
1,846 
1,166 


2,3fl7 
2.609 
2.615 
5,168 
8,128 


8,673 
8.783 
8,661 
7, 537 
4,  RCi 
1,807 


The  first  and  second  columns  give  the  result  actually  secured,  but  the 
several  juices  were  not  in  their  best  condition  as  comimred  with  the 
results  given  in  the  first  table.  The  third  column  is  the  amount  which 
this  same  weight  of  stalks  would  have  yielded  had  they  been  cut  at 
the  proper  time.  The  juice  obtained  from  the  stalks  by  the  iinpeifect 
means  at  the  command  of  the  department  was  a  little  more  than  one- 
half  of  the  amount  present  in  the  stalks.  The  fourth  column  represents 
the  results  obtainable  by  the  use  of  a  mill  that  would  have  given  68  per 
cent  of  the  juice,  a  result  which  is  possible  and  claimed  as  common  by 
the  manufacturers  of  the  mills.  There  is  no  doubt  that  when  the 
present  industry  shall  have  received  the  employment  of  the  capital  and 
scientific  ability  which  has  developed  the  beet-sugar  industry,  even  tlies 
results,  which  may  appear  extravagant  to  many,  will  be  equaled  and 
probably  surpassed. 

Although  as  has  been  stated  these  simps  were  obtained  from  stnlks 
in  which  the  maximum  content  of  sugar  had  not  been  developed,  yet 
they  all  crystallized  well  and  yielded  an  excellent  article  of  sugar. 

The  sugar  had  not  been  separated  from  the  Chinese  sorghum  sirup, 
which  gave  54;7  of  sugar,  nor  from  the  field  corn,  which  gjive  39  per 
cent,  of  sugar. 

The  experiments  with  field  corn  are  worthy  of  special  notice,  since  the 
results  secured  are  not  only  most  surprising,  but  conti^ary  to  almost 
universal  belief. 
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The  corn-stalks  were  of  three  varieties,  viz.,  Lindsay's  Horse  Tooth, 
White  Improved  Prolific,  and  White  Dent,  three  coarse-growing  white 
field  corns.  The  stalks  grew  in  drills  three  feet  apart  and*  abont  nine 
or  ten  inches  in  the  row. 

The  ears  were  plucked  after  they  had  thoroughly  ripened  and  the 
husks  were  dead  and  dry ;  the  stalks,  however,  were  yet  juicy.  The 
com  was  plump  and  sound  and  yielded  at  the  rate  of  69.1  bushels  of 
shelled  corn,  fifty-six  pounds  to  the  bushel,  to  the  acre.  The  stalks 
were  then  topped,  stripped,  and  crushed,  and  the  juice  proved  to  be  the 
best  yet  obtained  from  corn-stalks  at  any  period  of  growth  or  of  any 
variety.  It  is  exceedingly  to  be  regretted  that  this  department  had  not 
during  the  past  season  an  opportunity  to  try  these  experiments  in  the 
large  and  practical  way  of  field  cultivation  which  would  have  been 
befitting  the  importance  of  the  occasion.  Kot  less  than  an  acre,  and 
preferably  five  acres,  of  each  variety  of  sorghum  and  maize  exi)erimented 
with  should  be  grown  and  its  developments  should  be  watched  carefully 
with  the  aid  of  all  the  appliances  of  science,  throughout  the  season  and 
worked  up  at  the  proper  time  with  the  best  ma<;hinery  attainable,  and 
it  is  hoped  that  a  matter  of  so  much  importance  will  receive  such  atten- 
tion at  the  hands  of  Congress  as  will  enable  the  department  to  properly 
discharge  its  duties  to  the  country  in  this  regard. 

With  the  present  grounds  and  laboratory  force  at  the  command  of  the 
department  this  is  impossible.  The  correspondence  upon  matters  perti- 
nent to  the  Chemical  Division  has  increased  so  largely  that  with  the 
present  force  it  is  impossible  to  give  it  the  attention  which  it  demands. 
The  amount  of  work  which  has  accumulated  in  advance  of  the  means  to 
accomplish  it  shows  how  promptly  and  gladly  our  people  would  avail 
themselves  of  the  advantages  which  a  proper  enlargement  of  the  division 
would  afford.  The  legitimate  work  which  has  already  accumulated  and 
which  is  mapped  out  for  the  Chemical  Division  would  employ  the  present 
force  for  years. 

ENTOMOLOGICAL  DIVISION. 

On  the  retirement  of  Prof.  C.  V.  Eiley,  May  1st,  the  department  was 
fortxmate  in  obtaining  the  services  of  Prof.  J.  H.  Comstock,  of  Cornell 
University,  concerning  whom  the  President  of  the  university,  Hon.  An- 
drew D.  White,  wrote: 

He  seems  to  me  in  every  respect  fitted  to  discharge  the  duties  usefully  to  the  public 
service  and  satisfactorily  to  yourself.  He  has  most  thorough  scientific  attainments, 
great  energy,  pleasant  address,  exceUent  temper,  and  is  certainly  destined  soon  to  bo 
a  recognized  authority  in  his  department  throughout  the  world  as  he  now  is  over  a 
considerable  part  of  this  country.  Nothing  but  a  sense  of  duty  to  liim  leads  me  to 
write  this  letter.  *  *  *  As  it  is,  I  hope  to  reclaim  him  some  day.  As  to  character, 
temper,  relation^  with  scientific  people,  he  is  all  that  could  be  desired. 

It  is  suflQcient  to  say  that  Professor  Comstock's  studies  have  fitted  him 
for  the  position,  and  under  his  direction  the  Entomological  Division  hm 
made  notable  advance  in  its  appropriate  investigations,  and  thus  far  the 
high  recommendation  of  President  White  has  been  entirely  sustained. 
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The  work  of  the  Entomological  Division  during  the  year  may  be  classi- 
tied  under  (oar  heads : 

1.  Finishing  the  investigation  of  insects  injurious  to  the  cotton  pkuit, 
b^un  last  year  under  special  appropriation  of  Congress,  affll  preparing 
an  extended  rei^ort  upon  its  results. 

2.  Bearing  to  the  perfect  stage  new  or  little  known  injurious  insects 
for  the  purpose  of  gaining  a  knowledge  of  their  habits  and  transforma- 
tions which  shall  facilitate  the  suggestion  of  remedies. 

3.  The  conducting  of  an  extended  correspondence  relative  to  noxious 
insects. 

4.  The  raising  of  diflferent  varieties  of  silk-worms  with  a  view  of  ex- 
perimenting: first,  upon  the  most  approved  methods  of  rearing;  and, 
second,  upon  food-plants,  carefully  comparing  the  Osage  orange  with 
the  different  varieties  of  mulberry.  Also  the  distribution  to  all  appli- 
cants. 

The  investigation  of  insects  injurious  to  the  cotton  plant  has  been  com- 
pleted. Professor  Comstock,  having  been  engaged  in  this  investigation 
from  its  beginning,  was  able  to  take  charge  of  it  without  material  loss 
of  time.  A  trained  observer  was  sent  into  the  flelji  early  in  May,  where 
he  remained  until  the  middle  of  September,  carrying  on  extensive  experi- 
ments uiK>n  remedies  and  clearing  up  mooted  points  in  the  life  histories 
of  the  cotton-worm  and  the  boll- worm. 

Work  on  this  report  has  been  rapidly  progressing,  and  it  is  hoped  and 
beUeved  that  the  facts  therein  contained  will  enable  the  Southern  planters 
to  render  these  enemies  to  their  staple  crop  sources  of  much  less  damage 
than  heretofore. 

As  regards  the  rearing  of  new  or  little-known  injurious  insects,  the 
division  has  studied  since  May  1  the  following : 

Species. 

Of  insects  infeeting  tbo  apple 17 

lieoch 7 

orange 5 

l>ear 2 

^rape U 

raspberry ...,  1 

strawberry 1 

corn 3 

cabbage  •... 3 

melon 1 

tobacco 1 

grasseti t) 

clover 3G 

pine 16 

locust 15 

oak 13 

maple 3 

miscellaneons  sbade-trees 15 

Moseam  pests 7 

Many  of  these  insects  are  treated  of  in  the  annual  report  of  the  en- 
tnnologist.    Others  will  require  the  additional  study  of  another  season. 
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and  the  succeeding  report  will  contain  accounts  of  the  observations. 
Insects  injurious  to  agriculture  are  constantly  making  their  appearance 
either  through  importation  or  by  the  sudden  acquisition  of  destructive 
habits  by  species  before  considered  innoxious ;  hence  this  branch  of  study 
requires  of  the  division  much  time  and  attention. 

The  correspondence  of  this  division  has  increased  gieatly  during  the 
past  six  months,  and  it  is  entirely  beyond  the  power  of  the  clerical  force 
of  the  division  to  give  that  prompt  attention  to  inquiries  upon  the  sub- 
ject of  insects  ii^urious  to  agriculture  that  come  from  all  parts  of  the 
country. 

During  the  latter  part  of  last  winter,  twenty  ounces  of  imported  silk- 
worm eggs,  the  majority  from  Japan,  and  the  rest  purchased  from  reliar 
ble  French  dealers,  were  distributed  among  some  fifty  persons  desirous 
of  comm^icing  silk  (hilture.  The  reports  so  far  received  seem  to  dem- 
onstrate, beyond  a  doubt,  the  possibility  of  the  successful  culture  of 
silk  in  almost  every  part  of  the  country.  Unskilled  persons  have,  with 
the  help  and  advice  of  the  department,  in  nearly  every  instance  brought 
a  large  proportion  of  the  worms  successflilly  to  the  spinning  point. 

Experiments  conducted  during  April,  May,  and  June,  1879,  confirm 
the  opinion  that  Osage  orange  is  but  little  inferior  to  Morm  multioaiUis 
as  silk-worm  food ;  and  the  demonstration  of  this  fact  necessarily  en- 
larges the  possibilities  of  the  industry  In  this  country. 

A  correspondent  writing  from  Bengal,  India,  and  who  has  served  an 
apprenticeship  at  silk  raising  in  that  country,  with  an  additional  experi- 
ence of  five  years  in  the  business,  makes  a  proposition  to  the  depart- 
ment to  transport  and  acclimate  the  "Tusser''  silk  worm  in  the  proper 
latitudes  of  this  country,  to  the  extent  of  one  thousand  pounds  of  co- 
coons, at  a  cost  of  about  $560,000.  This  species  of  worm  is  indigenous 
to  the  province  of  Assam,  in  Bengal,  where  the  British  Government  is 
giving  much  attention  to  silk  culture,  and  is  of  a  hardy  nature  and  a 
most  prolific  spinner.  The  writer  says :  *^K  America  can  only  secure 
to  herself  a  fiair  start  now  in  the  ^Tusser'  industiy,  she  wiU  add  vastiy 
by  it  to  her  manufectiiring  revenues.'^  If  fUrnishcd  the  means  of  natu- 
ralising his  favorite  "  Tusser "  worm  in  America,  he  thinks  success  is  cer- 
tain. He  adds,  "With  the  Tusser  worm  fairly  fixed  in  your  vast  conti- 
nent, you  might  snap  your  fingers  at  all  the  silk-producing  countries  in 
the  world.'^ 

While  I  cannot  recommend  the  beginning  of  operations  on  so  large  a 
scale,  the  above  is  cited  to  give  an  idea  of  what  persons  of  intelligence 
and  experience  in  other  countries  are  doing  in  silk  culture,  and  would 
do  to  establish  it  here  if  encouraged.  And  it  is  believed  this  great  in- 
dustry may,  by  carefiil  procedui'e,  be  gradually  and  economically  es- 
tabli^ed  in  many  portions  of  the  United  States,  ^rith  vast  benefit  to  the 
inhabitants. 

An  entire  reorganization  of  the  entomological  collection  has  been 
begun.    A  supply  of  new  cases  has  been  procured,  and  the  collection  is 
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Heing  put  into  such  form  as  shall  best  insure  its  preservation  and  access. 
ibility. 

Whenever,  during  the  year,  word  has  been  received  of  any  insect 
irruption  of  particular  interest,  an  assistant  has  been  sent  to  tlio  spot  to 
make  observ^ations,  or  a  local  observer  has  been  employed,  to  insure  a 
tliorongh  investigation  of  causes  and  a  more  intelligent  suggestion  of 
remeilies. 

In  addition  to  the  usual  work  of  the  Entomological  Division  during  the 
next  season,  a  series  of  esperiments  will  be  instituted  for  the  purpose  ot 
(itilixing  the  knowledge  obtained  in  applying  remedies  of  various  kinds. 
The  results,  with  all  known  facts,  will  be  collated  into  an  accessible  form 
for  general  distribution.  This  will  be  a  work  of  considerable  magnitude  5 
but  it  is  one  which,  if  well  done,  will  prove  of  the  greatest  benefit. 

At  present,  what  is  known  abtut  remedies  is  scattered  through  the 
great  number  of  published  volumes  and  agricultural  periodicals.  Much 
of  it  is  doubtless  valuable,  and  much  is  worthless.  It  is  proposed  to 
critieally  try,  so  far  as  is  possible,  all  of  the  more  important  remedies, 
and  to  publish  in  compact  form  the  results. 

The  habits  of  and  remedies  for  insects  ii\jurious  to  the  orange  will  be 
made  a  special  study.  The  numerous  communications  received  from 
orange-growers  in  California  and  Florida  upon  this  point  during  the  past 
year  have  revealed  the  fact  that  here  is  an  almost  unexplored  field  to 
the  economic  entomologist,  and  that  it  is  of  the  greatest  importance  that 
some  earnest  and  intelligent  work,  backed  by  sufficient  means,  should 
be  done  in  this  direction  at  once. 

It  is  designed  to  resume  and  continue  upon  a  large  scale  the  biological 
collection  begun  in  1876  and  discontinued  since  then,  which  shall  illus- 
trate, when  completed,  the  natural  history  and  habits  of  aU  of  the  iiyu- 
nous  insects  of  the  United  States;  and  also  to  make  small  biological 
collections,  illustrating  our  more  common  injurious  insects,  for  distribu- 
tion to  the  agricultural  colleges  throughout  the  country,  so  far  as  the 
appropriations  will  admit. 

The  division  has  never  been  better  prepared  to  do  eMcient  work  than 
at  present ;  but  several  assistants  and  an  additional  clerical  force  are 
necessary  to  meet  promptly  the  increased  demands  for  information. 

STATISTICAL  DIVISION. 

The  ardaous  work  of  this  division  has  been  most  vigorously  prose- 
cuted by  the  small  force  now  at  its  disposal. 

As  will  be  observed  by  reference  to  the  detailed  report  of  the  statisti- 
cian, it  has  a  very  large  and  rapidly  increasing  correspondence,  both 
foreign  and  domestic. 

The  number  of  corresfioudents  is  now  considerably  in  excess  of  four 
thousand.  They  have  been  selected  with  an  eye  to  their  intelligence, 
experience,  and  general  fitness  for  the  duties  which  devolve  upon  them. 
Most  of  tiiieir  communications  consist  of  replies  to  queries  propounded 
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by  the  department  These  ave  first  verified  by  the  statistician  by  com- 
parison with  the  most  reliable  data  attainable  from  other  sources,  then 
classified  and  arranged  in  the  tabulated  form  which  the  numerous  ac- 
companying tables  present.  Those  relating  to  the  growing  crops  are 
first  compiled  for  issue  in  the  Monthly  Bulletin  of  the  department. 
This  is  prepared  by  this  division  and  widely  disseminated  through  the 
mails  and  through  tiie  daily  and  weekly  press,  which  are  furnished  with 
early  copies.  These  crop  reports,  and,  indeed,  aU  the  statistics  oi 
this  department  have  become  necessary  not  only  to  the  producing  agri- 
culturists, but  also  to  the  middlemen  and  consumers,  and  under  the 
untiring  and  careful  supervision  of  the  statistician  and  his  painstaking 
assistants,  are  becoming  noted  for  that  accuracy  which  should  charac- 
terize aU  statistical  work.  The  labor  involved  is  not  only  arduous,  but 
of  an  intricate  character.  It  requires  discretion,  judgment,  and  exi>e- 
rience.  It  cannot  be  intelligently  performed  by  novices,  nor  will  it  do  to 
intrust  it  to  those  of  careless  or  negligent  habits,  because  slight  errors 
in  the  calculations  might  prove  injurious  to  some  of  the  most  important 
interests  in  the  country.  A  liberal  increase  in  the  force  of  this  division 
is  very  desirable.  Each  addition  to  the  list  of  correspondents  adds  to 
the  labor  of  this  division  and  also  augments  the  value  of  the  crop  reports 
in  accuracy  and  reliability. 

The  frequent  applications  made  to  the  department  for  statistical  in- 
formation by  agents  of  foreign  governments,  by  merchants,  and  by 
members  of  Congress,  have  all  been  promptly  met  in  a  satisfactory 
manner  by  the  facts  and  figures  collected  and  recorded. 

The  collection  and  tabulation  of  such  statistics  of  European  produc- 
tion as  bear  on  our  own  markets  have  been  made  a  subject  of  special 
care.  The  contrast  presented  as  illustrated  by  these  interesting  and 
instructive  tables  will  well  repay  the  study  necessary  to  digest  the  infor- 
mation conveyed. 

Investigations  regarding  the  "  wages  of  labor''  and  the  "  value  of  farm 
lands"  have  been  instituted  and  considerable  progress  made  in  their 
prosecution;  but,  owing  to  pressiure  of  other  duties  and  inadequacy  of 
force,  the  work  was  necessarily  suspended  during  several  months. 

As  the  value  of  farm  lands  is  largely  dependent  on  the  price  of  labor 
for  their  productive  cultivation,  the  average  wages  of  labor  becomes  an 
important  factor  in  successftil  agriculture  as  well  as  in  the  present  and 
prospective  money  value  of  farms.  It  is  clear  that  the  taxes  on  an  un- 
productive farm  would  soon  consume  its  value.  As  production  is  im- 
possible without  labor,  the  cost  of  the  latter  becomes  a  vital  point  with 
the  agricultuiist.  It  will  be  possible  to  pursue  these  interesting  inves- 
tigations in  a  more  thorough  manner,  and  lay  the  results  before  the 
country  in  such  a  way  as  will,  it  is  believed,  be  productive  of  many  ben- 
efits, if  the  bill  entitled  "A  bill  to  encourage  inter-State  migration,''  in- 
troduced by  Hon.  W*  F.  Sapp,  of  Iowa,  at  the  second  session  of  the 
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Forty-liftli  Congress,  and  which,  so  far  as  known,  was  warmly  appix>ved 
of  by  members  of  Congress,  shall  become  a  law. 

The  report  of  crops  lor  the  year  presents  the  same  gratifying  aspects 
as  that  of  last  year.  Although  the  yield  per  acre  in  some  instances  is 
below  that  of  1878,  the  increase  of  area  more  than  compensates  for  the 
(lechning  average.  As  a  whole,  the  wheat  crop  of  the  countiy  is  un- 
precedented in  yield,  being  within  a  small  fraction  of  fourteen  bushels 
to  the  acre.  The  increase  in  area,  some  2.3  per  cent.,  is  not  so  larg(3  as 
that  reported  last  year.  In  the  great  wheat-growing  States  of  the 
Northwest  the  same  cHmatic  influences  that  were^so  detrimental  in  1878 
were  again  felt  this  year,  and  the  yield  per  acre  in  these  States  the 
present  year  shows  little  variation  from  that  of  its  predecessor  j  while 
iu  the  States  contiguous  to  and  bordering  upon  the  Ohio  Eiver,  but  in 
which  winter-sown  wheat  prevails,  there  was  an  extraordinary  product. 
In  the  State  of  Indiana  the  yield  was  increased  from  sixteen  bushels 
per  acre  to  twenty  and  three-tenths.  In  fact,  the  crop  in  all  the  coun- 
try was  above  the  average,  except  in  Texas  and  Kansas.  California  had 
a  good  crop,  but  not  as  large  as  in  1878.  The  acreage  of  corn  was  in- 
creased this  year  about  three  per  cent.  Drought  in  the  South  Atlantic 
and  Gnlf  States  was  detrimental,  but  in  those  States  bordering  on  the 
Ohio  and  Mississippi  Elvers  the  season  was  favorable,  and  the  yield 
was  very  large.  The  total  product  of  com  in  1879  is  some  two  himdred 
million  bushels  more  than  in  1878.  This  result  is  remarkable^  as  it  is  the 
fifth  consecutive  year  of  abundant  crops. 

The  cotton  crop,  which  is  so  important  in  its  beaiing  on  the  prosperity 
of  the  country,  because  it  furnishes  one  of  the  chief  articles  of  foreign 
export,  shows  a  slight  decline  from  the  yield  of  last  year.  As  compar^ 
with  1878,  which  was  the  year  of  the  largest  production,  the  deficit  will  be, 
in  round  numbers,  290,000  bales. 

In  the  product  of  other  important  crops  there  is  no  material  change, 
except  that  the  short  yield  of  potatoes  in  1878  is  replaced  this  year  with 
a  fall  crop.  Full  details  of  the  aggregate  production  of  each  of  the 
principal  crops,  together  with  area  planted  and  the  estimated  value  of 
the  same,  will  be  found  in  the  statistician's  annual  report. 

His  tables  afford  much  general  information  useful  to  the  thoughtful 
&rmer  in  the  handling  and  marketing  of  his  crops.  The  average-price 
table,  showing  the  difference  in  value  between  the  market  nearest  his 
farm  and  in  New  York,  Philadelphia,  Baltimore,  and  Boston,  acquaints 
hun  with  the  average  cost  of  transportation,  insurance,  and  commission 
from  the  point  of  production  to  that  of  consumption.  The  wages  table 
18  very  instructive.  It  shows  that  ordinary  farm-labor  commands  most 
in  New  England,  where  education  is  universal,  and  the  laborers  are 
consequently  intelligent.  This  advance  may  be  considered  a  premium 
on  intelligence.  In  the  South  and  West,  while  farm-labor  is  lower, 
being  generally  uneducated,  that  of  the  intelligent  mechanic  is  consid- 
erably higher  than  it  is  in  New  England.  This  again  may  be  considered 
2  AG       . 


Digitized  by 


Google 


18  REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 

a  premium  on  educated  labor  where  that  commodity  is  scarce.  A  care- 
ful examination  of  the  wage-tables  and  of  the  price-list  of  breadstuff  and 
provisions  in  the  difterent  sections  of  the  country  will  enable  laborers  to 
determine  where  toil  is  best  rewarded,  after  deducting  the  cost  of  sub- 
sistence. 

BOTANICAL  DIVISION. 

The  following  inquu-ies  concerning  the  botanical  collection  of  this  de- 
partment are  sometimes  made:  What  are  they!  What  are  their  uses? 
And  Avhat  are  their  uQpds  I 

The  botanical  collections  consist  of  prepared  specimens  intended  to 
represent  every  species  of  plant,  shi'ub,  or  tree  growing  in  the  United 
States,  and  to  some  extent,  also,  the  vegetable  productions  of  other 
countries.  They  include  also  definite  and  authentic  specimens  of  our 
forest  woods  and  the  more  important  fruits,  cones,  and  seeds.  The 
foundation  of  this  herbaiium  was  laid  by  the  numerous  collections  made 
at  different  times  by  the  government  expeditions,  as  the  expedition  to 
Japan  under  Commodore  Perry;  the  !North  and  South  Pacific  exploring 
expeditions.  Commodore  Wilkes'  expedition,  the  Mexican  boundary  sur- 
vey, and  the  Pacific  Railroad  sun^eys. 

The  botanical  collections  made  by  most  of  these  expeditions,  after  being 
properly  investigated  and  described  by  those  distinguished  American 
botanists,  Doctors  Torry  and  Gray,  were  deposited  with  the  Smithsonian 
Institution  until  the  year  1869,  when  an  arrangement  was  made  between 
the  Secretary  of  that  Institution  and  the  Commissioner  of  Agriculture 
by  which  the  botanical  collections  were  transferred  to  the  Department 
of  Agriculture,  and  committed  to  the  care  of  a  properly-quaJified  bot- 
anist connected  with  the  department. 

This  an^ngement  was  entered  into  for  two  purposes :  first,  the  Agri- 
cnltiural  Department  needed  the  services  of  a  botanist  to  give  attention 
to  critical  questions  which  were  continually  arising  as  to  the  nature  and 
qualities  of  certain  plants  which  attracted  the  attention  of  agricultur- 
ists in  various  parts  of  the  country ;  and,  secondly,  the  large  and  im- 
portant botanical  collections  of  the  Smithsonian  Institution  could  not 
be  made  practically  useful  without  the  employment  for  a  number  of 
years  of  a  competent  botanist  to  arrange  and  classify  them,  and  make 
theui  available  for  purposes  of  study  and  reference.  The  opportunity 
thus  presented  itself  of  uniting  the  practical  want«  of  the  Department 
of  Agriculture  with  the  interests  of  science  and  education  as  repre- 
sented by  the  Smithsonian  Institution. 

Since  the  transfer  above  mentioned  large  additions  have  been  made 
by  the  recent  government  surveys,  by  some  purchases,  and  by  some 
exchanges  with  fbreign  governments.  The  herbarium  has  been  trans- 
ferred to  more  commodious  rooms,  and  many  new  cases  have  been  i)ro- 
vided,  so  that  all  the  specimens  are  easy  of  access  and  measiuably  well 
displayed. 
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Tlii.s  collection,  like  all  museum  collectious,  has  aii  educational  char- 
acter. The  rooms  of  this  division  are  visited  by  thousands  of  i)ersons, 
who  have  the  opportuuityof  examining  tlie  vegetable  productions  of  the 
country,  and  to  some  extent  compaiing  them  with  those  of  other  cx)un- 
nies.  Very  few  of  these  visitors  will  fail  to  gather  some  items  of  infor- 
raatiou  which  will  be  a  source  of  pleasure  and  instruction  to  them,  will 
1m)  ilifl'used  by  them,  and  thus  have  a  beneficial  influence  on  the  popular 
iutelhgence. 

Tlie  depaitmeut  receives  fi*om  foreign  nations  by  way  of  exchange  and 
otherwise  many  valuable  specimens  of  woods  and  plants,  which  are  ar- 
rauged,  verified,  and  chissitied  by  the  botanist  of  tiiis  division  5  duplicates 
are  distributed  to  State  agricultural  colleges  and  other  institutions  of 
l(\imiug,  not  only  of  these,  but  also  of  American  forest  woods.  These 
distributions  have  been  highly  appreciated,  and  are  useful  in  promoting 
the  higher  education  which  is  demanded  by  the  times  for  intelligent 
.1  floriculture. 

This  botanical  collection  has  also  a  special  scientific  value.  It  is  the 
custom  of  all  enlightened  countries  to  collect  at  government  centers 
si>ecimen8  of  the  productions  of  the  country,  both  for  practical  purposes 
and  for  the  promotion  of  scientific  knowledge.  These  museums  and  her- 
bariums bring  together  a  vast  mass  of  material  which  men  of  science  in- 
vestigate and  classify,  and  add  to  the  stock  of  human  knowledge. 

Though  much  of  this  knowledge  may  be  technical,  and  usefid  chiefly 
to  8i>eciali8ts,  it  is  necessary  to  the  fiUl  development  of  those  sciences 
wliich  have  so  gi^eatly  advanc^ed  tlie  culture  and  pro8i)erity  of  mankind. 
It  is  hardly  necessary  to  say  that  it  is  the  duty  of  the  government  to 
advance  the  interests  of  education  and  science;  and  assuredly  there  is 
no  other  department  of  the  .uovernment  where  botanical  science  can  be 
more  appropriately  fostered  and  cared  for  than  the  Department  of  Agri- 
culture. Here  is  the  place  where  information  respecting  every  vegetable 
production  of  our  vast  country  should  be  obtainable.  Among  the  thou- 
sands of  visitors  to  the  national  cai)ital  are  those  who  are  interested  in 
education  and  science,  who  will  gladly  avail  themselves  of  the  opportu- 
iuty  here  oflered  to  examine  the  productions  of  the  entire  country  and 
foreign  states. 

Although  much  of  the  botanical  material  is  special  and  scientific,  it 
should  not  l)e  forgotten  that  it  is  the  special  knowledge  of  the  botanist 
which  enables  him  to  make  those  critical  determinations  respecting 
Hi)ecics,  and  respecting  the  nature,  properties,  and  value  of  the  plants, 

•me  of  which  are  .siii>i)t).stHl  io  have  valuable  me<licinal properties,  some 
vliich  demand  investigation  on  account  of  their  injurious  or  poisonous 
Uualities,  others  for  their  economic  value  as  fibers,  cordage,  or  food, 
and  still  another  large  serif's  of  inquiries  respecting  the  native  grasses 
of  different  parts  of  the  couutiy  and  their  respective  worth  for  cultiva- 
ftm  by  the  Cvrmer  and  stockraisev. 

During  the  last  four  or  five  years  there  have  been  no  botanical  col- 
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lectors  on  the  government  8ur\'ey8,  and  consequently  our  most  important 
means  of  acquiring  knowledge  of  the  vegetation  of  the  Western  Terri- 
tories has  been  cut  off.  As  has  been  stated,  in  this  department  full  and 
complete  information  should  be  obtainable  respecting  the  vegetable 
productions  of  all  parts  of  our  country.  As  explorations  are  pushed 
forward  into  remote  sections,  and  new  portions  of  our  territory  are 
brought  under  the  influence  of  civilization  and  cultivation,  new  plants 
are  discovered,  and  this  division  should  have  the  means  of  keeping  fully 
up  with  the  progress  of  discovery,  if  not  of  itself  extending  these  dis- 
coveries. 

There  are  certain  portions  of  oiu*  country,  notably  Oregon  and  Wash- 
ington Territories,  regartluig  the  vegetation  of  which  this  division  is 
very  deficient  as  to  information  and  specimens,  aud  means  are  veiy 
much  needed  to  place  a  good  botanical  collector  in  the  field  in  these 
regions  in  order  to  supply  these  defects.  We  have  mentioned  the  dis- 
tribution of  woo<l  and  botanical  specimens  which  have  been  made  by 
this  division.  There-is  a  largo  field  in  this  direction  in  which  this  divis- 
ion could  greatly  facilitate  the  advancement  of  intelligent  agriculture. 
The  young  men  who  are  now  being  educated  in  our  Agricultural  Col- 
leges shoidd  have  some  knowledge  of  the  prominent  vegetable  produc- 
tions of  the  different  parts  of  the  world,  and  this  knowledge  can  be  best 
and  most  easily  obtained  by  insi>ection  and  stiuly  of  the  objects  them- 
selves as  they  are  presented  in  tlie  museum  and  herbarium,  and  this 
department  should  have  means  at  command  to  aid  these  institutions  in 
this  higher  agricultural  education.  Very  few  young  men  in  our  north - 
em  colleges  are  acquainted  with  the  (*otton-plant,  rice,  or  sugar-cane, 
even  as  they  should  be  represented  in  museum  specimens. 

This  department  shoidd  be  made  a  center  of  diffusion  for  these  and 
other  objects  of  agricultural  or  economic  interest. 

It  is  not  necessary  to  go  into  details  resi)ecting  our  immense  forest 
wealth,  in  its  variety  of  400  species  of  forest  trees,  nor  to  a  considera- 
tion of  the  wants  of  a  system  of  forest  conservation,  but  we  may  say 
that  this  subject  properly  comes  within  the  domain  of  this  department, 
and  that  both  scientific  and  practical  talent  should  be  employed  in  its 
management. 

A  very  creditable  beginning  has  been  made  in  our  grounds  toward 
an  arboretum,  in  which  should  be  presented  in  a  liviug  state  specimens 
of  all  the  trees  and  shrubs  of  this  country  which  can  be  gro\vn  in  this 
chmate.  But  the  enlargement  of  this  arboretum  has  been  suspended 
for  several  years  on  account  of  a  want  of  means  to  provide  the  very] 
small  necessary  outlay.  The  wants  and  interests  of  the  arboretiun 
c«>uld  be  greatly  promoted  if  this  division  could  keep  in  the  field  one  or 
more  intelligent  and  capable  botanical  collectors,  who  would  be  able  to 
obtain  and  send  forward  specimens  of  trees,  shrubs,  seeds,  and  fniits, 
so  that  hero  at  the  national  capital  there  might  be  a  full  representa- 
tion of  the  vegetable  productions  of  our  country. 
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MlCllOSCOPIST. 

In  addition  to  ausweriiig  the  imaierous  correspoiideuts,  both  iii  tliis 
country  aud  in  Europe,  the  microseopist  has  during  the  past  year  made 
a  number  of  original  investigations  in  relation  to  the  best  methods  of 
destroying  insects  and  cryi)togamic  plants  which  prey  on  vegetation. 

He  has  also  made  microscopic  examinations  for  the  different  divisions 
of  the  department.  An  illustrated  paper  on  the  subject  of  edible  mush- 
rooms found  growing  in  great  abundance  in  the  United  States  has  been 
prepared,  and  will  be  published  the  coming  year  if  funds  for  that  pur- 
pose can  be  obtained.  A  number  of  microscopic  specimens  of  morbid 
tissues  for  photographic  illustrations  accompanying  the  report  on  the 
diseases  of  domesticated  animals  were  also  prepared  by  the  microseopist 

He  had  also  made  investigations  relating  to  the  fungus  of  cotton  bolls, 
measurements  of  starch  granules  of  sago,  causes  relating  to  sweet- 
potato  rot,  yellows  of  the  peach,  of  the  fungus  known  as  Rasotera  laceratOy 
found  growing  on  the  leaves  of  the  Russian  apple-trees  in  the  depart- 
ment grounds,  &c. 

SEED  DISTRIBUTION. 

Besolntions  of  granges  and  other  agricultural  organizations,  letters 
from  all  parts  of  the  country,  favorable  comments  of  newspaper  editors, 
and  last,  but  not  least,  the  hearty  indorsement  of  very  many  members 
of  Congress  to  whom  seed  distribution  had  become  an  onerous  burden, 
leaving  them  little  time  to  give  to  their  duties  as  legislators,  and  prov- 
ing an  endless  source  of  annoyance  and  loss  of  popularity,  indorse  the 
action  of  the  department  in  the  matter  of  distribution  of  seeds  according 
to  the  law,  which  directs  the  Commissioner  of  Agriculture  to  distribute 
seeds  to  agriculturists. 

Through  the  four  thousand  regular  correspondents  and  through  in- 
fimnation  obtained  from  other  citizens  of  the  different  counties,  as  well 
as  from  the  prize  lists  and  reports  of  county  and  State  fairs,  lists  of  the 
best  £Euiners,  numbering  at  the  present  time  from  ten  to  twenty  in  each 
county,  regardless  of  political  faith  or  anything  else  but  their  standing 
as  fisuiners,  have  been  obtained  and  entered  on  our  books,  and  to  some 
of  these  individuals,  as  well  as  to  the  agricultural  societies  in  those 
counties,  new  and  valuable  seeds  adapted  to  the  localities  are  sent  for 
experimental  purposes. 

While  the  limited  amount  appropriated  for  the  pui^chase  and  distii- 
botion  of  seeds  will  not  suflice  for  distribution  to  all  the  farmers  on  our 
books  during  any  one  year,  yet  something  new  will  be  sent  to  each 
county  in  the  United  States,  and  with  diligence  on  the  part  of  the  re- 
cipient to  cultivate  and  save  seed  and  distribute  among  neighbors,  any 
new  or  improved  variety  of  grain  or  roots  can  soon  be  spread  over 
any  given  county.  The  advantages  arising  from  the  introduction  of 
improved  varieties  of  seed  are  better  understood  by  considering  the  effect 
in  the  increased  production  i>er  acre.    The  area  cultivated  in  wheat  iu 
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the  United  States  aggregates  in  round  uiunbers  thirty-five  million  acres 
An  increase  of  one  bushel  per  acre  would  give  an  addition  of  thirty-five 
million  bushels  of  wheat  to  the  crop.  This  is  equivalent  to  $35,000,000. 
Taking  the  past  six  years  as  a  basis  of  calculations,  the  increased  pro- 
duction per  acre  averages  1.2  bushels  i)er  acre  for  tlic  last  two  years, 
being  equivalent  to  a  gain  of  $54,220,020  per  annum  in  that  time.  The 
number  of  acres  annually  in  oats  in  the  United  States  during  the  past  six 
years  averages  11,987,626  acres.  The  increased  production  per  acre  by 
the  introduction  of  the  "Excelsior  White  Schoenen"  oats  some  years 
since  was  some  2.5  bushels  per  acre,  and  a  like  increase  is  reported 
from  the  distribution  of  the  "Board  of  Trade''  oats  in  the  northern 
and  the  "  Kust  ProoP  in  the  southern  part  of  the  country  during  the 
last  two  years.  At  the  same  time  the  acreage  was  augmented  one 
and  a  half  million  acres.  But  the  average  increased  yield  fairly  at- 
tributable in  like  period  to  improved  varities  of  seed  woidd  amount  to 
forty  million  bushels,  worth  $15,000,000.  Such  substantial  advantages 
speak  so  eloquently  in  behalf  of  proper  seed  distribution  that  further 
remarks  would  seem  superfluous. 

The  following  tabular  statement  exhibits  the  quantity  of  seeds  put  up 
and  distributed  to  each  State  during  the  past  year,  except  the  miscel- 
laneous column,  in  which  it  was  found  impracticable  to  designate  the 
State.  It  is  proper  to  say,  hoAvcver,  that  the  system  of  keeping  the 
seed  accounts  has  been  so  changed  as  to  show  hereafter  the  destination 
of  all  the  seeds  distributed.  It  Avill  be  seen  that  a  mai^ked  improve- 
ment has  been  made  over  former  years,  the  number  of  packages  having 
been  increased  by  nearly  half  a  million  over  that  of  the  preceding  year. 

Tabular  statement  shomng  the  quantity  and  Ichd  of  serds  issued  from  the  Seed  IHtimoHy 
Department  of  Agriculture^  undir  the  general  appropriaiiou  act,  from  Jultf  1, 1878,  la 
Jum  30,  1879,  xmhmre. 
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TBTERmABT  DIVISION— DISEASES  OP  DO^EESTICATED  ANDIAI.S. 

Investigation  of  tlie  diseases  of  domesticated  animals  instituted  and 
conducted  under  the  direction  of  the  department  has  not  been  entirely 
confined  to  diseases  of  a  purely  infectious  and  contagious  character,  but 
embraced  others  of  a  well-knoAvn  malignant  and  fatal  natui^e.  While 
the  facts  and  information  dicited  are  of  the  most  interesting  and  import- 
ant character,  much  yet  remains  to  be  positively  determined  before  the 
work  can  be  regarded  as  complete.  The  most  valuable  point  thus  far 
settled  is  that  the  disease  so  long  known  throughout  the  entire  length 
and  breadth  of  the  countiy  as  "hog  cholera^  is  a  disease  accompanied 
by  few  choleraic  symptoms,  is  a  piuely  infectious  and  contagious  malady, 
and  is  communicated  from  one  animal  to  another  as  all  such  diseases  are, 
either  by  Inoculation  or  by  contact.  This  being  the  case,  notwithstand- 
ing no  remedies  have  as  yet  been  discovered,  the  annual  losses  resulting 
from  the  malady  among  this  class  of  animals  will  be  greatly  lessened  by 
the  measures  taken  by  farmers  and  stock-raisers  to  prevent  the  commu- 
nication of  the  disease  from  affected  to  healthy  herds.  Lulced,  the  good 
results  of  this  investigation  have  akeady  been  felt  in  a  marked^egree, 
as  the  correspondents  of  the  depailment  report  a  great  diminution  of  the 
disease  during  the  past  summer  as  compared  with  previous  years. 

In  most  cases  this  is  attributable  to  better  care  of  the  animals,  and  to 
snch  precautionary-  and  preventive  measures  as  have  been  advised  b^' 
those  who  have  had  charge  of  this  investigation.  In  no  respect  has 
the  fatal  and  destructive  character  of  the  disease  changed,  but  it  has 
been  less  widespread  and  general  than  in  former  years.  It  is  confidently 
boped  that  tJie  experiments  now  being  conducted  under  the  direction  of 
the  department,  and  winch  are  in  charge  of  able  votoruiary  surgeons, 


Digitized  by 


Google 


24  REPORT    OF   THE    COMMISSIONER    OF   AGRICULTURE. 

ttUI  result  in  the  discovery  of  either  a  remedy  for  this  terribly  devas- 
tating disease,  or  establish  such  measures  of  a  sanitary  and  preventive 
character  as  will  confine  it  to  very  limited  localities.  The  disease  has 
proved  more  destructive  than  any  malady  heretofore  known  to  tius  or 
to  any  other  class  of  domesticated  animals  in  this  or  any  other  country. 
It  has  prevailed  in  the  United  States  for  nearly  a  quarter  of  a  century, 
and  while,  perhaps,  it  has  not  increased  in  fatality,  the  losses  occasioned 
through  its  instrumentality  have  increased  in  a  like  ratio  with  the  in- 
creased number  of  animals  produced,  until  the  aggregate  now  annually 
reaches  many  millions  of  dollars.  Careful  returns  &om  the  correspond- 
ents of  the  department  show  these  losses  to  be  at  present  from  $15,000,000 
to  $20,000,000  annually.  It  is,  therefore,  not  unusual  to  receive  intelli- 
gence from  some  of  the  large  hog-growing  localities  in  the  West  that  the 
losses  in  single  counties  will  reach  the  large  sum  of  from  $50,000  to 
$80,000,  and  in  some  instances  as  high  as  $150,000  in  one  season 
through  the  devastating  operations  of  this  disease.  Keither  is  it  a 
rare  occurrence  to  be  informed  of  the  loss  of  an  entire  herd  of  thrifty 
and  apparently  healthy  hogs  within  thirty  days  after  the  malady  has 
made  its  appearance  among  them.  The  returns  of  the  Statistical  Divis- 
ion of  this  department  show  the  number  of  hogs  produced  last  year  at 
upward  of  32,000,000  head.  This  number  is  greatly  in  excess  of  any 
other  class  of  meat-producing  animals  reared  in  this  country,  and 
shows  the  great  necessity  for  the  discovery  of  measures  looking  to 
their  protection  fix)m  disease.  Millions  of  dollars  are  involved  in  this 
trade,  but  it  is  not  alone  the  heavy  losses  annually  sustained  by  our 
fetrmers  that  should  claim  our  attention  in  a  consideration  of  the 
subject.  The  fact  of  the  existence  of  a  terribly  destructive  disease 
among  the  swine  of  this  country  has  already  reached  many  European 
markets,  and  our  salt  and  smoked  meat**  have  been  prohibited  entry 
and  sale  at  ports  where  the  business  has  heretofore  been  remunera- 
tive. While  it  has  not  been  shown  that  the  disease  known  as  swine- 
plague  can  be  communicated  to  man,  at  least  in  a  fatal  type,  yet  no 
diseased  animal  is  fit  for  food,  and  it  is  a  notorious  fact  that  many 
entire  herds  of  swine  are  slaughtered  as  soon  as  the  disease  is  discov- 
ered to  have  made  its  appearance  among  them,  and  their  meat  placed 
upon  the  market  for  sale  and  ultimate  consumption. 

Equally  alarming,  and,  unless  effectual  measures  are  at  once  adopted 
to  stay  tts  ftirther  progress,  equally  disastrous  to  the  material  interests 
of  the  country-  must  inevitably  prove  the  disease  known  as  pleuro-pneu- 
monia  among  cattle.  In  the  early  history  of  my  management  of  the 
afiairs  of  this  department  I  called  the  attention  both  of  the  public  and 
of  Congress  to  the  fact  of  the  existence  of  this  dreaded  and  destructive 
contagious  disease  in  several  of  the  Eastern  seaboard  States,  and  ex- 
pressed the  fear  that  it  might  be  speedily  transported  to  the  great  cattle 
ranges  of  the  West,  where,  when  once  located,  it  would  be  found  impos- 
sible to  eradicate  it.    The  agitation  of  the  subject  was  continued  until 
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several  of  the  States  whei-e  the  disease  was  found  prevailing  inaugurated 
measures  for  it«  suppression.  Their  efforts  were  but  pai'tially  success- 
fttl,  thefjBfcilure  being  attributable  alike  to  the  insufficiency  of  the  appro- 
priation made  for  the  pnrpose  and  a  proper  concert  of  action  among  the 
States  immediately  interested.  Upon  investigation,  the  disease  was 
found  prevailing,  principally  among  dairy  cattle,  in  the  States  of  Con- 
necticut, Eastern  New  York,  New  Jersey,  Pennsylvania,  Delaware, 
Maryland,  the  District  of  Columbia,  and  Virginia. 

In  New  York  City  and  vicinity  the  disease  was  found  to  prevail  to  a 
most  alarming  extent,  and  the  legislature  of  that  State  at  once  adopted 
measures  providing  for  its  speedy  suppression.  A  corps  of  able  veteri- 
nary surgeons  were  employed,  who  commenced  their  work  with  an 
energy  that  gave  promise  of  a  speedy  suppression  of  the  disease  by  the 
safest  and  only  effectual  method,  t.  e,,  by  the  condemnation  and  imme- 
diate slaughter  of  all  animals  suffering  with  or  infected  by  the  malady. 
A  large  number  of  animals  were  condemned  and  slaughtered,  but  it  was 
soon  found  that  the  appropriation  made  for  this  purpose  was  insufEL- 
cient,  and  the  work  had  eventually  to  be  suspended  for  the  want  of 
means  to  carry  it  forward. 

llus  was  much  to  be  regretted,  for,  however  carefully  precautionary 
measures  may  be  observed,  until  a  further  appropriation  can  be  made  it 
wiU  be  found  almost  impossible  to  confine  the  disease  to  the  limits  it 
oocupied  when  the  work  was  thus  summarily  suspended. 

Partial  efforts  for  the  suppression  of  the  malady  were  also  made  by 
the  States  of  New  Jersey  and  Pennsylvania,  and  possibly  one  or  two 
more  of  the  infected  States,  but  these  efforts  were  not  prosecuted  with 
that  energy  and  determination  that  characterized  the  work  inaugurated 
by  the  authorities  of  the  State  of  New  York.  Where  the  work  of  sup- 
pressing diseases  of  this  character  is  undertaken  by  the  States  sepa- 
rately and  individually  many  difficulties  will  be  encount'Cred,  and  some 
of  them  will  be  found  almost  impossible  to  surmount  or  overcome.  Un- 
less there  is  perfect  concert  of  a<3tion  and  entire  harmony  of  purpose  on 
the  part  of  all  the  States  interested,  but  little  good  can  or  will  be  accom- 
plished in  the  end.  The  authorities  of  New  York,  by  wise  and  energetic 
efforts  and  the  expenditure  of  large  sums  of  money,  may  extirpate  the 
disease  within  its  own  borders,  but  so  long  as  it  is  allowed  to  exist  in 
contiguous  States  it  is  liable  any  day  to  be  carried  again  over  the  bor- 
ders and  into  the  herds  from  which  it  has  just  been  era^licated. 

GARDEN  AND  GROUNDS. 

Tlie  chief  object  of  the  garden  of  this  department  is  the  propagation 
and  development  of  plants  that  are  likely  to  prove  of  general  utility. 

The  area  devoted  to  this  purpose  is  entirely  inadequate. 

The  department  cannot  do  justice  to  itself  or  the  country  until  exper- 
imental grounds  here  and  in  different  sections  of  the  country  are  placed 
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at  its  disposal.  There  are  many  semi-tropical  productions  of  great  com- 
mercial value,  which  can  now  only  be  treated  iu  a  limited  way  as  tender 
hot-house  plants,  which  they  practically  are  in  this  latitude,  and  are 
consequently  placed  under  conditions  for  propagation,  which  not  only 
limit  their  quantity  but  depreciate  their  value. 

There  is  pressing  necessity  for  increased  facilities  for  cultural  experi- 
ment to  test  the  practicable  cultivation  of  such  plants  as  the  olive,  tam- 
arind, banana,  pineapple,  coflfee,  tea,  theobroma  or  chocolate,  omnge, 
esi)ecially  the  bergamot  or  otto  yielding  plants,  ginger,  pepper,  cinchona, 
and  many  others  of  commercial  value.  There  are  sections  of  the  country 
whose  climate  will  admit  of  the  propagation  of  these  plants  in  the  open 
air,  in  which  the  cost  of  production  may  be  put  to  a  practical  test.  In 
the  absence  of  means  to  provide  these  facilities,  the  department  finds  it 
impossible  to  fliUy  discharge  the  primary  duties  with  which  it  is  charged 
in  the  act  establishing  it,  viz.,  "to  test  by  cultivation  the  value  of  such 
seeds  and  plants  as  may  require  such  tests,  to  propagate  such  as  may  be 
worthy  of  propagation,  and  to  distribute  them  among  agriculturists.'^ 

Time  and  again  it  has  been  asserted  that  cofifee  was  found  growing 
wild  in  Florida,  but  an  examination  of  the  bush  and  berries  sent  the 
botanist  of  the  department  ha^  resulted  thus  far  in  disproving  the  asser- 
tion. 

I  have,  however,  within  the  past  few  days  been  informed  by  Ex-Gov- 
ernor Gleason  that  he  himself  had  seen  coU'ee  growing  wild  on  Cape  Bis- 
cayne,  that  he  had  picked  the  berries,  and  that  a  grtuit  of  land  had  been 
made  to  a  company  to  induce  them  to  i)lant  coflfee  on  the  i)eninsula. 

The  reason  does  not  appear  why  this  enterprise  was  abandoned,  but 
abandoned  it  was  long  years  since,  and  the  reconl  and  memory  of  the 
attempt  have  been  almost  forgotten. 

Accurate  botanic  information  will  now  soon  be  obtained,  and  if  eoftee 
is  growing  on  Cape  Biscayne  the  fact  will  be  established. 

COFFEE. 

Whether  there  is  any  jmrt  of  the  United  States  in  which  coffee  can 
be  cultivated  has  been  a  question  discussed  for  years  and  until  recently 
undecided.  A  practical  solution  of  this  question  has  at  last  l>een  ixjached 
by  Mrs.  Julia  Atzeroth,  of  Braiden  Town,  Manatee  County,  Florida,  who 
has  sent  to  the  department  a  branch  of  coflfee  gxown  in  the  open  air  iu 
her  garden.    In  her  letter  accompanying  the  cofli'ee,  she  says : 

Gen.  W.  G.  Le  Due, 

CammissioneTj  Waahingionf  D.  C, : 

Dear  Sir  :  Yours  of  the  20th  of  la«t  month  arrived  safe,  and  I  can  asanro  you  I  felt 

greatly  honored  to  find  that  you  appreciate  my  experiment  iu  growing  coiFee,  and 

that  mine  should  he  the  only  coffee  in  the  United  States.    I  feel  sure  it  can  be  snc- 

cessfully  grown  further  south  where  frost  never  comes,  and  there  is  an  abundance  of 
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land  and  soil  suited  to  its  growth.    My  trees  ore  now  attracting  conaiderable  atten- 
tion.   Many  persons  come  to  see  tliem  and  ask  for  seed. 

I  have  given  some  seed  and  I  will  try  to  encourage  its  cu^^  vat  ion,  to  improve  the 
couBtry  thereby.  That  is  why  I  tried  it,  and  now  I  feel  satisfied  it  will  he  a  success, 
if  fairly  tried.  I  came  to  this  State  some  thirty  years  ago,  and  am  one  of  the  first 
settlers  in  Manatee.  I  would  like  to  see  you  and  tell  you  ray  experience  in  Florida. 
I  would  not  exchange  my  home  for  any  other  State  I  know  of.  Florida  needs  nothing 
bat  eneigy  and  industry  to  make  its  i>eople  independent. 

The  department  has  supplied  Mrs.  Atzeroth  with  a  number  of  young 
trees  with  which  to  enlarge  her  experiment,  and  also  furnish  other  per- 
sons in  the  same  locality  and  further  south  with  plants  which  should,  if 
carefully  planted  and  successfully  cultivated,  bear  coffee  within  five 
years. 

It  is  something  to  know  that  a  lodgment  has  been  effected  on  the 
coast  of  Florida,  and  though  four  trees,  so  far,  are  known  to  have  been 
successfully  grown  and  fruited,  yet  whether  the  coffee  will  ripen  thor- 
oughly and  prove  as  profitable  here  as  it  has  in  other  countries  is  yet 
to  be  determined. 

TEA. 

The  efforts  of  the  department  to  introduce  the  culture  and  manufac- 
ture of  tea  have  been  steadily  continued  and  with  a  fair  prospect  of  ul- 
timate success.  Of  the  69,000  plants  distributed  last  year,  the  reports 
indicate  a  loss  of  about  one-half,  owing  to  carelessness  and  failure  to 
protect  them  from  the  hot  summer  sun ;  but  the  applications  of  the  far- 
mers are  numerous  and  the  distributions  of  the  department  diuing  the 
Ml  of  1879  and  spring  of  1880  will  be  continued. 

The  kaki,  Spanish  chestnuts,  English  walnuts,  olives,  camphor-trees, 
and  other  plants  and  vines  distributed  the  past  year  ^re  uniformly  re- 
ported upon  as  thriving  and  doing  well. 

There  have  been  distributed  from  the  garden  during  the  past  year, 
28,000  strawberry-plants,  9,748  grape-vines,  09,154  tea-plants,  13,921 
plants  of  orange,  olive,  fig,  and  semi-tropical  fruits  and  plants  of  vari- 
ous kinds,  5,000  plants  of  Japan  persimmons,  70,000  scions  of  Eussian 
apples. 

A  letter  from  an  intelligent  correspondent,  Mr.  Weaver,  of  Bogota, 
South  America,  who.se  opportunities  of  observation  have  been  ample, 
and  whose  opinions  upon  the  cultivation  of  coffee  and  cinchona  are  en- 
titled to  considerate  attention,  is  produced  in  the  appendix  for  the  en- 
couragement of  those  who  are  inclined  to  helj)  the  department  to  make 
this  interesting  experiment. 

Tlie  clerks  and  working  force  of  the  department,  under  the  able  direc- 
tion of  the  cliief  clerk,  have  accomplished  an  unusual  amount  of  valu- 
able labor;  but  if  the  force  of  the  department  were  doubled  every 
year  for  the  next  five  years  it  could  be  employed  with  great  profit  to 
the  country. 

The  following  table  exhibits  in  a  condensed  form  the  appropriations 
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made  by  Congress  for  this  department,  the  disborsemeute  and  unex- 
pended balance  for  tJw*  fiscal  year  ending  Jnue  30, 1879: 


Amoant  Amount 

ftppropiiated.  '  disbursed. 


Salaries 

Collecting  statistics 

Purchase  and  distribution  of  seeds 

Experimental  garden 

Museum  and  herbarium 

faniiture,  cases,  and  repairs 

library 

^laboratory 

Contingent  expenses 

Postage 

Improvement  of  grounds 

Prmtingand  binoinfl: 

Inyestigating  thehaoita  of  insects,  &c. 
Inyestigatingthe  diseases  of  swine,  d^ 
JSrection  of  stable ^.. 


$66,900 

10,000 

75,000 

7,000 

3,000 

4,000 

1.000 

1,500 

8,000 

4.000 

6.500 

11,000 

10.000 

10,000 

1,500 


$66,900  00 

10,000  00 

75,000  00 

7,000  00 

1.000  00 

4,000  00 

1,000  00 

1,600  00 

8,000  00 

4,000  00 

0,500  00 

6,073  55 

10,000  00 

10,000  00 

1,500  00 


Amount 
unexpended. 


4,926  46 


For  the  purpose  of  comparison,  the  amonnts  appropriated  for  the 
various  departments  of  the  general  government  for  the  fiscal  year  end- 
ing June  30, 1879,  is  herewith  appended: 


Object  of  appropriatioD. 


Amonnt  appro- 
priated. 


Congress 

Execntiye  proper 

State  Department 

Treasury  Department 

War  Department 

Navy  Department 

Interior  Department 

Post-Office  Department  . .. 
Department  of  Justice .... 
Department  of  AgriefUture 

Total 


16,286,472  72 

101,064  00 

7,134,325  64 

167,122,213  75 

68,263,792  48 

20,684,492  83 

38,245,55174 

7,295,389  98 

3,918,913  94 

204,900  00 


$319,257,117  08 


IMMEDIATE  NECESSITIES  OP  THE  DEPARTMENT. 

TDhe  immediate  necessities  of  this  department,  beyond  the  appropria- 
tions usually  made  for  its  ordinary  working,  may  be  stated : 

1.  A  laboratory  of  proper  size  and  fully  equipped,  to  cost  not  less  than 
$300,000,  with  a  sufBcient  appropriation  to  meet  the  expenses  of  the 
additional  force  that  will  be  necessary  to  carry  forward  investigations 
on  a  larger  scale  than  the  present  laboratory  and  appliances  will  permit; 
and  the  further  sum  of  $5,000,  made  available  immediately,  to  pay  for 
labor  and  material  necessary  in  the  pressing  work  of  this  division. 

2.  An  experimental  farm  of  1,000  acres  of  ground,  in  the  neighbor- 
hood of  this  city,  and  five  experimental  stations  in  different  sections 
of  the  country,  viz.,  one  in  California,  one  in  the  interior  of  the  continent 
(to  be  devoted  to  the  introduction  and  preservation  of  the  best  breeds 
of  domesticated  animals  and  to  the  domestication  of  some  of  the  native 
wild  animals  of  the  country,  among  them  the  Buffalo),  one  in  Texas,  one 
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in  Florida,  and  one  in  New  York  above  the  latitude  of  Albany.  To  in- 
augurate these  farms  a  large  sum  -will  not  be  necessary,  and  after  the 
first  year  the  expense  will  be  more  than  paid  by  the  results  of  the  culti- 
vation at  each  station. 

3.  An  increaseil  appropriation  for  the  gardeus  and  grounds  of  the 
department,  which  embraces  experimental  cultivation  and  i)ropagation 
of  trees,  plants,  &c.,  for  distribution.  This  appropriation  should  be  in- 
creased to  at  least  $15,000. 

4.  An  increased  appropriation  of  $5,000  for  obtaining  new  material, 
employing  labor,  and  otherwise  extending  the  benefits  arising  from  the 
museum  and  botanical  divisions  of  this  department. 

5.  A  renewal  of  the  appropriation  of  $10,000  for  the  examination  of 
the  diseases  of  domesticated  animals. 

6.  A  renewal  of  the  appropriation  for  continuiug  the  investigation  of 
the  history  and  habits  of  insects  iiy  urious  to  agriculture.  Ten  thousand 
dollars  at  least  should  be  annually  expended  in  that  direction  by  the 
department. 

7.  An  additional  appropriation  of  $6,000  to  continue  the  ^vork  on 
forestry. 

Permission  and  du'ection  to  occupy  and  plant  on  the  government 
land  on  the  Coteau  d' Prairie,  a  forest  conforming  to  the  width  of  the 
coteau  and  extending  the  entire  length  of  the  elevated  land  fix)m  tlie 
northern  end  near  Bigstone  Lake  toward  the  Iowa  line. 

A  re-establishment  of  the  forest  which  once  grew  on  this  elevated 
land  would  increase  the  value  of  the  government  land  far  beyond  the 
cost  of  planting,  and  can  and  would  also  afford  an  opportunity  of  as- 
certaining the  meteorological  and  other  beneficial  changes  that  would 
probably  take  place  in  consequence  of  the  establishment  of  so  large  a 
body  of  timber  crossing  the  path  of  the  severe  storms  that  sometimes 
sweep  with  terrible  energy  and  devastation  across  those  naked  plains. 
The  lands  are  owned  by  tiie  government,  and  they  can  be  reserved  from 
sale  for  this  purpose.  The  experiment  need  not  be  an  expensive  one, 
nor  can  there  be  any  doubt  about  the  favorable  result  even  as  a  profitable 
investment. 

The  same  thing  should  be  done  in  the  middle  plains,  commencing  at 
the  South  Park  and  runnmg  southeast.  With  these  two  experimental 
forests  many  questions  now  discussed  could  be  settled,  and  much  knowl- 
edge of  a  most  interesting  and  valuable  character  could  be  furnished 
to  the  people. 

A  tract  of  countiy  at  the  foot-hills,  on  the  east  and  west  side  of  the 
Bocky  Mountains,  usually  considered  an  arid  desert,  and  estimated  to 
be  eqiml  to  nearly  one-fifth  of  the  productive  area  of  the  United  States, 
when  irrigated,  has  been  found  to  be  astonishingly  productive,  especially 
for  all  the  cereals  that  are  commonly  used  for  the  support  of  human  life. 

The  inadequacy  of  the  streams  which  run  from  the  mountains  into 
these  plains  and  irrjgato  the  ^country,  the  excess  of  the  population  of 
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the  mines  which  demands  more  food  than  can  be  raised  upon  the  lands 
that  are  in-igated  from  these  streams,  and  the  general  welfare  of  that 
section  requires  that  the  government  should  take  some  active  interest  in 
ascertaining  whether  by  artesian  wells  in  different  locations  large  areas 
of  the  country  may  not  be  profitably  watered  and  made  productive- 
The  experiments  recently  made  by  the  French  engineers  in  the  great 
deserts  of  Africa  are  well  worthy  of  imitJation  in  this  country  wherever 
it  would  seem  practicable.  As  preliminary  to  more  extended  opera- 
tions, an  appropriation  of  $50,000  to  be  immediately  available  should 
be  made  to  examine  witU  the  drill  the  practicability  of  irrigation  from 
artesian  wells. 

A  buildihg  for  the  exhibition  of  working  models  of  agricultui^al  ma- 
chinery is  a  want  long  felt,  and  which  would  be  of  the  highest  interest 
and  instruction  to  all  persons  visiting  Washington  from  all  parts  of  the 
United  States  and  fh)m  foreign  countries.  Such  a  collection  could  be 
made^  if  the  building  was  furnished  by  the  government,  with  very  little 
exioense.  Nearly  every  manufacturer  of  agricultural  machinery  wonld 
be  glad  to  contribute  a  specimen  of  the  tools  or  implements  manufactured. 
This  building  should  occupy  the  southwest  comer  of  the  grounds,  and 
should  be  of  sufficient  extent  to  provide  for  some  years  in  the  future,  and 
should  form  part  of  the  permanent  building  which  the  department  will 
necessarUy  require. 

In  every  county  in  the  United  States  in  which  agricultural  industries 
are  pursued,  this  department  has  or  aims  to  have  a  principal  correspond- 
ent and  four  assistants.  These  should  all  be  furnished  with  sets  of  in- 
struments for  taking  the  temi)erature  of  the  air,  the  soU,  the  pressure  of 
the  atmosphere,  and  the  degree  of  moisture  present  in  the  atmosphere. 
As  the  work  of  these  correspondents  is  given  gratuitously,  the  govern- 
ment ought  to  supply  the  instruments  necessary  for  making  the  obsen^a- 
tions,  and  an  appropriation  for  this  purpose,  and  for  furnishing  record- 
books  and  other  stationery,  should  be  made. 

Very  respectAilly,  your  obedient  servant, 

WM.  G.  Le  duo, 
Commissioner  iff  Agriculture* 

The  President. 
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To  the  Hon.  Wm.  G.  LeDuc, 

Commissioner  of  Agriculiurey  WasJiinffion,  D.  C,  JJ,  S,  A.: 

Sir:  I  have  noticed  a  circular  issued  by  the  department  aoeklug  information  in  re- 
gard to  cofl'ee.  As  I  have  frequently  passed  through  the  cold-country  coflec  re^on  in 
this  neighborhood,  and  have  made  it  a  jmiut  to  inform  myself  as  to  the  particmara  of 
the  culture  and  habits  of  the  plant,  I  take  the  liberty  of  writing  you  as  follows : 

It  is  true  that  the  coAee  does  not  require  a  very  hot  climate.  In  fact,  that  which  is 
raised  in  the  colder  regions  is  most  highly^estccmed  and  brings  the  highest  price  in 
the  home  and  European  markets. 

Its  upward  range  is  limited  by  the  frost-line,  as  is  that  of  the  orange,  plantain,  and 
bamboo.  In  a  table  compiled  from  Boussinganlt  and  Humboldt,  the  coffee  appears  as 
the  hardiest  of  these,  enduring  a  temperature  one  degree  colder  than  the  orange  three 
colder  than  the  plantain,  and  five  colder  than  the  bamboo.  Local  authorities  assure 
me  this  is  a  mistake  as  regards  the  orange,  which  is  more  hardy  than  the  coftee.  An 
Engli^  writer  fixes  on  the  bamboo  as  a  tt^st,  sayin  jj  that  wherever  it  grows  the  climate 
is  suitable  for*  cofi'ec.  There  seems  to  be  no  doubt  that  the  cofl'ee  will  endure  more 
cold  than  the  bamboo,  so  that  the  latter  fails  to  serve  as  an  indication  of  the  northern 
limit  of  the  coffee.  And  for  this  reason,  both  the  coffee  and  the  orange  will  grow  at  a 
height  80  cold  as  to  prevent  their  having  fruit.  But  as  the  Southern  summer  has  a 
genuine  hot-conntry  temperature,  the  cofl'ee  would  bear,  as  the  orange  does,  in  the 
season,  if  it  could  be  carried  through  the  winter. 

This  is  the  crucial  point.  Even  in  the  plantations  below  the  frost-line  the  coffee 
suffers  at  times  from  an  extraordinary  visitation  of  front,  or  from  the  cold  produced 
by  a  hail-storm,  and  it  is  generally  admit  ted  that  a  frost  will  kill  it.  On  the  other  hand, 
it  is  said  to  grow,  in  peculiar  circuniKtnnces,  above  the  froRt-line.  Here  in  Bogota,  for 
instance  (temj>erature  60^  F.),  it  will  grow,  without  bearing,  in  the  open  air  about  the 
houses,  but  it  will  not  hvc  out  on  tlic  jdain  where  there  arc  frosts  so  heavy  as  to  often 
kill  the  potato.  This  is  merely  an  illustration  of  the  fact,  well  understood  in  the  North, 
that  a  frost,  like  a  dew-fall,  and  unlike  u  freeze,  can  be  guarded  against  by  a  slight 
covering — the  shade  of  a  tree  or  building  often  serving  to  protect  the  vegetation  in  its 
ricinity  while  that  more  exjTOsed  is  blighted.  Now  it  is  deemed  essential  that  the 
coffee-plant  should  be  shaded.  The  nsnal  plan  is  to  plant  the  coffee  and  the  plantain 
together,  so  that  the  latter  by  its  rapid  growth  may  furnish  shade  before  the  coffee 
needs  it.  Some  prefer  to  plant,  also,  certain  fniit-trces  to  take  the  plaee  of  the  plan- 
tain at  a  later  date.  The  excessive  heat  of  tho  summer  in  the  Gulf  States  would  cer- 
tainlv  call  for  a  liberal  shading  of  the  plantations.  The  question  then  arises  as  to 
whether  tho  shado  provided  for  summer  would  nerve  to  protect  the  plants  from 
frost  in  the  winter.  As  I  have  no  personal  knowledge  of  tlie  severity  of  the  winter  or 
of  the  character  and  habits  of  the  trees  available  for  tliiw  purpose,  I  cannot  form  even 
an  opinion  as  to  the  probability  of  the  success  of  the  experiment.  The  question 
would  still  present  itself  whether  it  might  not  bo  feasible  to  protect  the  plants  by 
keeping  the  ground  wet,  which  is  said  to  be  snflicieut  to  vsavc  the  potatoes  here,  or  by 
coverings  of  straw,  or  by  smoldering  tires  raising  clouds  of  smoke  on  exceptionally 
nAd  nights.  I  believe  that  tho  large  profits  of  the  coflco  cultiae  would  warrant  even 
these  measures  if  they  were  found  to  serve  tho  purjiose. 

The  best  crops  that  I  have  seen  have  been  on  a  rich  black  loam,  too  rocky  to  be 
forked  with  the  plow,  and  on  the  slopes  of  ravines.  It  is  Mai(l  that  the  plant  dies  out 
in  a  few  years  on  clay  soil.  But  the  Liberian  plant  is  said  to  flourish  on  such  soil.  It 
1'<longs,  however,  to  tho  very  hottest  of  cliiiiatcs.  I  attribute  the  better  condition  of 
the  plants  on  alopin^j  ground  to  the  fact  of  their  being  more  shaded.  If  the  shedding 
"f  water  more  readily  has  anything  to  do  with  it,  that  could  be  i'tfected  on  level 
;Tonnd  by  x>rop«r  drainage.  It  is  generally  hchl  that  th**  coflec  will  not  flourish  on 
Wet  ground,  though  the  best  plants  I  ever  saw  were  within  a  few  feet  of  an  unfaiUng 
stream. 

The  foet  ii^  that  agriculture  in  tropical  countries  is  done  in  such  a  slovenly  manner; 
^few  experimonts  ai"c  tried,  and  tho«c  few  so  carelessly;  there  is  such  a  lack  of  ac- 
curate observation  and  eouipujisou  of  notes,  as  \Aell  as  ui'  enterprise  and  sound  judg- 
mcDty  that  it  is  difficult  to  arrive  at  broad  and  accurate  generalizations  on  many  of 
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these  subjects.    As  a  rule,  each  man  attributes  to  the  nature  of  the  plant  effects  which 
arise  from  the  accidents  of  his  location  or  treatment. 

As  with  all  small  fruits,  the  perfection  of  the  coffee  berry  depends  on  a  good  supply 
of  moisture.  In  the  tropics  the  principal  crops  follow  immediately  after  the  close  of 
the  rainy  seasons,  and  if  the  rains  fail  the  crops  are  light,  as  the  beiTies  diy  up  and 
fall  off  without  ripening.  The  heavy  summer  rains  in  the  Sonthcrn  States  would 
probably  come  lust  at  the  right  time.  But  I  should  not  advise  any  one  to  put  in  cof- 
fee on  a  piece  of  jprouud  that  could  not  bo  inigat^d,  though  it  is  often  done. 

Practice  vaiios  in  regard  to  the  number  of  plants  to  the  acre.  After  looking  over  a 
plantation,  noting  the  plants  in  best  condition,  and  making  measurements,  I  deter- 
mined, to  my  own  satisfaction,  that  the  best  way,  in  a  cold  country',  at  least,  is  to  plant 
in  rows  four  yards  apart  and  two  yards  apart  in  the  row.  The  branches  interlock  in 
the  row  (which  some  regard  as  necessary),  and  the  distance  between  tlie  rows  allows 
of  moving  about  for  cultivating  and  gathering.  By  trimming,  the  foliage  can  bo 
made  as  open  or  as  crowded  as  may  be  aeeme<l  best,  while  the  wider  spaces  between 
the  rows  allow  of  the  extension  of  the  branches  in  that  direction  if  they  should  be 
crowded  in  the  other.    This  gives  about  600  plants  to  the  acre. 

The  yield  is  estimated  sometimes  as  low  as  two  pounds  to  the  plant.  But  the  same 
Cultivator  who  gives  me  this  figure  says  he  is  convinced  that  the  increase  of  the  yield 
indefinitely  is  only  a  question  of  improved  cultivation.  A  more  usual  estimate  is  three 
pounds.  A  Scotchman  in  the  neighborhood,  who  has  brought  more  intelligence  and 
care  to  the  examination  of  the  matter  than  any  other  cultivator  here,  claims  to  have 
plants  imder  special  cultivation  that  yield  ten  pounds  each.  This  is  about  the  fij^ore 
olainu^d  for  the  Liberian  x>lant.  No  one  could  foretell  what  would  bo  the  result  of 
transierring  the  plant  to  a  country  where  it  would  have  but  one  bearing  season,  in- 
stead of  two,  as  here;  but  it  is  natural  to  suppose  that  it  would  exert  itself  with  ex- 
ceptional vigor  in  that  one  season.  In  all  probability  the  more  careful  and  judicious 
treatment  that  it  would  there  receive  would  produce  results  even  beyond  those  com- 
monly attained  in  this  country. 

It  is  claimed  that  the  Liberian  plant,  and  perhaps  some  others  in  the  hot  country, 
are  in  full  bearing  at  three  years  of  age.  This  is  not  true  of  the  colder  country,  where 
they  just  begin  to  bear  at  three  years,  and  attain  their  maturity  at  from  five  to  seven 
years.  Here  is  the  chief  expense  of  getting  up  a  plantation.  The  first  investment 
has  to  lie  unproductive,  and  the  weeds  have  to  be  fought  unceasingly  through  these 
years.  When  once  the  plants  obtain  their  growth  their  shade  keei>s  the  weeds  down 
almost  without  further  attention. 

It  is  usual  here  to  estimate  the  expense  roughly  as  half  the  value  of  the  coffee. 
That  raised  in  this  neighborhood  was  sold  last  yea^  in  Bogota  or  Honda  at  about  ^20 
cents  per  pound,  and  the  planters  counte<l  that  half  clear;  that  is,  they  allowed  10 
cents  a  x>ound  for  expenses.  The  Scotchman  above  mentioned  has  satisfied  himself 
that  the  cost  of  production  is  but  5  cents  a  pound. 

I  conclude,  then,  that  coftee  can  be  raised  successfully  over  a  large  part  of  California 
and  in  the  Lower  Colorado  and  Rio  Grande  Valleys,  where  imgation  is  practicable; 
that  it  is  exceedingly  doubtful  whether  it  could  be  raised  in  the  Gulf  States;  that 
there  may  be  a  possibility  of  this  being  accomplished  through  careful  experiment  and 
persistent  effort,  having  a  view  to  the  discovery  of  a  method  of  cultivation  adapted 
to  the  climate  or  to  the  production  of  a  hardier  variety,  as  was  done  in  Russia  in  the 
case  of  wheat;  that  the  importance  of  the  matter,  viewed  in  relation  not  only  to  the 
aggregate  cost  of  importations  into  the  United  States,  but  considered  also  as  one  of  the 
most  profitable  branches  of  agriculture,  which  it  certainly  is,  would  justify  almost 
any  outlay  necessavy  to  test  the  question  systematically  and  thorougjhly. 

There  is  another  matter  to  which  I  l>eg  leave  to  call  the  attention  of  the  depart- 
ment, and  which  is  to  my  mind  less  doubtful  and  far  more  important.    I  refer  to  the 

CULTIVATION  OF  THE  CINCHONA. 

It  is  well  known  that  the  plantations  iu  India  have  siupassed  the  most  sanguine  ex- 
pectations of  their  founders.  Some  of  the  English  papers  have  i-eported  the  annual 
yield  as  reaching  a  value  of  §8,000  per  acre.  I  consider  this  quite  possible,  in  view  o( 
the  fact,  which  can  be  verified  by  reference  to  the  trade  reports,  that  the  mossed  barks 
bring  as  much  as  eight  shillings  a  pound  in  the  London  market. 

Now,  I  have  observed  that  the  cinchona  region  begins  Just  about  tchere  ihc  coffee  climah 
ends.  In  this  country,  as  in  all  South  America,  the  cinchona  has  been  exterminated 
in  all  regions  readily  accessible,  so  that  it  is  a  matter  of  the  greatest  diflSculty  to  ob- 
tain a  sight  of  a  growing  tree.  But  iu  passing  repeatedly  through  forests  in  which 
it  had  once  flourished  I  have  been  impressed  v.ith  the  conviction  that  similar  condi- 
tions could  be  found  in  u'any  parts  of  the  Southern  nnd  Pjvcific  States. 

The  cinchona  seeks  the  heights  of  the  moinitnins  where  it  is  subject  to  fi-equent  vjf<- 
itatious  of  frost.  J  have  said  that  at  the  altitude  of  this  city  <H,G50  feet,  temperature 
60<^  F.)  tliere  arc  heavy  frosts ;  yet  the  cinchona  cordifolia  of  this  region  grows  nearly 
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athooBand  feet  above  this  elevation.  According  to  Cross,  tlie  cinchona  region  lias  a 
temperature  varying  from  60^  to  35°  or  36°.  This  is  all  above  the  frost  line,  and  a 
sabject  to  continued  hail-storms  in  the  rainy  season,  and  even  to  freezing  in  the  upper 
portions.  One  of  the  most  valuable  and  most  easily  cultivated  of  all  the  varieties, 
Cfilayennsj  was  found  by  Dr.  Weddel  in  a  temperature  varying  from  60°  to  30°.  C. 
$ucaruhaf  ti^e  prince  of  cinchonas,  grows  in  a  warmer  climate,  sometimes  reaching  to 
70O. 

It  is  evident  from  the  above  data  that  the  cinchona  region  has  a  climate  covering 
tt  least  forty  degrees  of  extreme  variation,  and  that  single  varieties  endure  a  varia- 
tion of  about  thirty.  This  is  creator  than  the  maximum  variation  at  certain  points 
on  the  Pacific  coast.  It  may  oe  possible  that  elevated  situations  could  be  found  near 
the  coast  in  which  these  very  grades  of  temperature  are  reproduced.  It  is  true  that 
on  the  sea-coabt  the  thermome&r  rises  higher  even  than  70°,  but  it  is  yet  to  be  shown 
irhether  the  cinchona  cannot  endure  a  northern  summer  of  a  few  months'  duration. 

lliat  aU  calculations  of  this  nature  are  only  apx>roximate  is  shown  by  the  fact  that 
the  cinchona  legion,  as  described,  includes  the  entire  ranffe  of  the  oak  and  nearly  that 
of  the  walnut.  If  one  were  to  form  a  judgment  as  to  the  range  of  these  two  trees, 
based  on  obaervstions  here,  he  would  have  to  conclude  that  they  would  flourish  only 
in  a  temperature  varying  from  fifty  to  seventy-five  degrees,  as  that  would  take  in 
their  upper  and  lower  lines  on  the  Andes.  To  tell  one  who  knew  these  trees  only  as 
fonnd  here  that  they  would  survive  a  northern  season  of  either  summer  or  winter,  would 
be  to  repeat  the  experience  of  those  who  tried  to  convince  the  King  of  Siam  of  the 
existence  of  ice.  ft  remains  to  he  disoovered  whetlier  the  endurance  of  the  cinchona  may  not 
wal  or  nearly  equal  that  of  the  walnut,  oak,  mllou',  apple,  peach,  and  wild  dherryf  all  of 
wAck  9eek  em  low  and  some  a  lower  range  on  the  Andes, 

I  am  unable  to  learn  that  the  cinchona  is  found  as  far  south  as  the  twentieth  parallel 
of  latitude.  Its  extension  north  must  have  been  limited,  as  Humboldt  suggests,  by 
the  lowness  of  the  mountain  range  of  the  isthmus.  But,  whatever  may  be  uie  cause 
of  its  limitation  on  the  south,  the  English  have  shown  that  it  maybe  extended  on 
the  north  by  artificial  means.  The  plantations  in  the  Punjaub  are  above  the  thirtieth 
parallel;  thiat  is  to  say,  at  the  same  latitude  as  the  Gulf  States,  New  Mexico,  Arizona, 
and  Southern  California,  It  is  true  that  the  Himalaya  Range  protects  the  Punjaub, 
makinjg^  it  a  true  portion  of  the  tropics.  But  as  the  plantations  there  are  at  some 
elevation  above  ilie  sea-level,  and  as  very  nearly  the  natural  conditions  as  to  temper- 
atnre  do  actually  exist  on  the  Pacific  coast  of  the  United  States,  there  seems  to  bo  no 
antecedent  improbability  in  the  supposition  that  the  culture  may  be  extended  further 
north. 

The  cinchona  seems  to  seek  a  dry  soil,  but  a  climate  affording  plenty  of  rain  in  cer* 
tain  parts  of  the  year.  The  coasts  of  Northern  California  and  Oregon  would  fulfill 
the  conditions  as  to  moisture ;  the  slopes  of  the  mountains  would  probably  furnish 
hilly  ground,  very  similar  to  that  occupied  by  the  tree  in  its  native  habitat ;  while  I 
believe  that  the  temperature  would  amiiit  of  its  cultivation  even  north  of  the  mouth 
of  the  Columbia.  It  is  also  uncertain  as  to  how  far  any  undue  dryness  of  the  atmos- 
phere may  be  overcome  by  irrigation.  The  surprising  results  already  attained  in  the 
cnltiyation  of  the  trees  prepare  us  to  expect  further  advances,  and  this  may  be  one 
of  them  as  naturally  as  anything  else. 

It  is  well  known  that  the  bancs  produced  under  cultivation  are  much  superior  to 
the  natural  bark,  as  the  process  of  mossing  the  tree  causes  a  remarkable  development 
of  the  alkaloids  in  which  their  virtue  consists.  Also  that  the  cultivated  trees  are  not 
destroyed.  A  strip  is  taken  off  reaching  the  length  of  the  trunk  and  one-tJiird  of  its 
circumference.  The  wound  is  then  dressed  witli  straw  matting  .and  kept  wet  until 
^ he  bark  forms  anew.  The  next  year  another  strip  is  taken,  and  so  on,  indefinitely. 
I  am  told  that  the  harvest  begins  when  the  tree  is  five  years  old,  but  am  not  in  a 
position  to  verify  the  statement. 

I  have  calcuLited  roughly,  according  to  the  i>rices  of  land  and  labor  here,  that  a 
plantation  of  a  huudred  acres  might  bo  i>iifc  in  at  less  than  a  thousand  dollars  an  acre, 
covering  all  outlay — or  say  fifteen  hundred  dollars  to  cover  interest  and  all  contin- 
gencies. I  do  not  see  why  it  should  coat  nioro  in  the  States,  as  labor,  if  dearer,  is  pro- 
portionally better.  Accurate  estimates  could  x>robably  be  obtained  from  the  English 
growers. 

To  sum  up  the  matter,  I  lielieve  that,  with  a  wise  choice  of  sites  and  judicious  treat- 
ment, together  with  a  careful  selection  of  the  proper  varieties,  tbe  cinchona  could  be  v 
'titivated  in  many  parts  of  the  Pacific  const  and  probably  in  New  Mexico;  that  if 

"igation  can  be  made  to  supply  the  place  of  a  naturally  moist  climate,  the  cultiva- 

u  can  be  carried  into  a  largo  part  of  the  Colorado  Valley  and  Texas,  as  well  as  into 

'^them  Georgia  and  Alabama,  and  thence  north  along  the  southern  slope  of  the 

ae  Ridge.  I  should  not  be  surprised  if  the  hardier  varieties  were  found  to  ctow 
tven  in  Virginia  and  Colorado  and  in  Arkansas,  in  favored  situations  on  the  souuiem 
ilopes  of  the  Ozark  Mountains. 

Thoronghly  convinced,  as  I  am,  that  it  Is  possible  to  cultivate  tBe  cinchona  in  the 
3  An 
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Uaited  States,  I  venture  to  call  tlie  attention  of  the  department  to  the  matter  as  being 
one  of  the  most  important  that  can  claim  attention.  The  fact  stares  us  in  the  fece 
that  the  American  supply  of  hark  is  hecomiug  rapidly  exhausted.  Wliole  districts 
are  devastated  every  year,  hundreds  of  thousands  of  trees  heiug  destroyed,  root  and 
branch,  while  scarcely  any  effort  is  made  to  replace  them.  Interior  and  even  false 
barks  that  were  formerly  entirely  overlooked,  now  form  the  exclusive  production  of 
some  districts,  while  few  places  in  those  touutries  now  remain  unvisited.  The  natural 
supply  will  soon  he  exhausted,  and  the  East  Indian  plantations  will  then  he  the  only 
source  of  supply  for  the  commerce  of  the  world.  When  that  time  comes,  and  it  will 
come  sooner  than  our  people  exi>ect  it,  a  general  European  or  Asiatic  war,  or  even  a 
war  of  the  United  States  with  any  foreign  power,  might  completely  cut  off  the  supply 
of  this  drug,  which  is  a  real  necessity  in  many  parts  of  the  country.  Even  such  an 
appalling  disaster  as  the  destruction  of  the  Indian  plantations  hy  the  ravages  of  war 
is  not  without  the  range  of  possihility. 

Not  only  that ;  even  while  the  supply  lasts  it  can  never  be  too  great.  The  bless- 
ings of  this  beneficent  remedy  should  be  placed  and  kept  within  the  reach  of  the 
poorest  in  the  land,  and  the  government  fultills  its  highest  mission  when  it  provides 
by  a  wise  foresight  the  means  of  holding  in  check  the  merciless  destroyer  that  has 
driven  a  bundr^  armies  from  the  field  and  tills  with  tenor  some  of  the  fairest  poi^ 
tions  of  the  globe. 

WILLIS  WEAVER. 

Bogota,  Octolcr  18, 1879. 
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REPORT  OF  THE  CHEMIST. 

SlE:  I  have  the  honor  to  present  the  foUowiug  report  of  work  per- 
formed in  the  chemical  division  of  the  department  since  the  27th  of 
May,  1879 — the  work  accomphshed  previous  to  that  period  having  been 
mcluded  in  tiie  annual  report  for  1878. 

The  following  is  a  summary  of  the  work  done : 

1.  Analyses  and  assays  of  minerals  and  ores,  including  calcareous 
and  phosphatic  marls  (152  in  number). 

2.  Analyses  of  mineral,  si)ring,  ani}  well  waters  (0  in  number), 

3.  Analyses  of  soils  (8  in  number). 

4.  Analyses  of  super-phosphates  and  commercial  fertilizers  (20  in 
number). 

5.  Analysis  of  rock-salt  from  Iberia  Parish,  Louisiana. 

6.  Analyses  of  wines  and  liquors  (13  in  number). 

7.  Analysis  of  paint. 

8.  Analyses  of  butter  and  oleomargarine  (5  in  number). 

9.  Analyses  of  poisons  (6  in  number). 

10.  Analyses  of  sugar-beets  (9  in  number). 

11.  Complete  proximate  analyses  of  grains,  including  com,  rice,  wheat, 
sorghum,  and  doura-corn  (24  in  number). 

12.  Complete  proximate  analyses  of  native  grasses  (52  in  number). 

13.  Complete  proximate  analyses  of  sUilks,  bagasse,  and  leaves  of 
sorghum  and  maize  (9  in  number). 

14.  Analyses  for  sucrose,  glucose,  and  other  solids  in  different  varie- 
ties of  sorghum,  maize,  pearl  millet,  sugar-cane,  watermelon,  &c.  (232 
in  number). 

15.  Complete  proximate  analyses  of  medicinal  and  poisonous  plants  (7 
in  number). 

16.  Analyses  of  juices  from  sorghum,  niiiize,  and  pearl  millet  (59  in 
number). 

17.  Complete  proximate  analyses  of  green  corn  and  cobs  (4  in  number). 

18.  Complete  i>roximate  analyses  of  precipitates  obtained  in  defecation 
of  juices  from  sorghum  (3  in  number). 

19.  Experiments  in  making  alcohol  from  sorghum  and  corn-stalk 
molasses  (5  in  number). 

20.  Analyses  of  baking-powders  (2  in  number). 

21.  Analyses  of  cotfee-berries,  artificially  colored  (12  in  number). 

22.  .v.;aly.:,uo  ^ii  ^*v,v, ti^x.^  u^v^I  in  artilicially  coloring  coffee  (3  in 
somber). 

23.  Estimation  of  tainiiii  in  sumac. 

24.  Analysis  of  ash  of  inaizc. 

25.  Analysis  of  sorglium  .sugar. 
-6.  Analysis  of  lignite. 

27.  Proximate  ;inalyses  c^*  hay  (5  yamplcs). 

2S.  Analysis  of  salts  from  evaporated  lake  water.  Lake  View,  Oregon. 

29.  Proximate  anal.v  sis  of  tuckahoe. 

30.  Effect  of  cooking  upon  cane-sugar. 

31.  Analysis  of  fresco  eliloresccnt'e. 

32.  Experiments  in  making  sugar  from  four  (1)  varieties  of  soighum, 
iiearl  millet,  sweet  corn,  field  corn-stalks,  and  watermelons  (35  in  all). 
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EXPERIMENTS  IN  THE  PRODUCTION  OF  SUGAR  FROM  SOBGHUMS  AND 

MAIZE. 

During  the  past  season  there  have  been  made  several  series  of  inves- 
tigations for  the  purpose  of  determining  the  development  of  sugar  in 
the  juices  of  several  varieties  of  sorghum,  maize,  and  of  pearl  millet. 

These  investigations  appear  to  demonstrate  tiiat  there  exists  UtQe 
difference  between  the  various  kinds  of  sorghum  a6  sugar-producing 
plants ',  and,  what  is  quite  a  surprising  result,  each  of  them  is,  at  a  cer- 
tain period  of  its  development,  nearly  if  not  quite  as  rich  in  sugar  as 
the  very  best  of  sugar-cane.  It  is  a  matter,  also,  of  extreme  practical 
importance  that  this  maximum  content  of  sugar  is  maintained  for  a  long 
I>eriod,  and  affords  sufELcient  time  to  work  up  a  large  crop.  Another 
result  of  these  investigations  has  been  to  satisfactorily  exphtin  the  cause 
of  repeated  fledlure  in  the  production  of  sugar  during  the  past  quarter 
of  a  century,  and  to  give  the  assurance  that  in  the  future  such  foilure 
need  not  attend  this  industry.  For  the  purpose  of  making  clear  the  above 
points,  the  results  obtained  in  the  laboratory  and  in  out-of-door  experi- 
ments are  appended. 

Gthe  varieties  of  sorghum  grown  and  subjected  to  continuous  investi- 
gation during  the  season  were  Early  Amber,  White  Liberian,  Chinese,  and 
Honduras,  and  Pearl  Millet.  Besides  the  above  there  were  made  very 
many  examinations  of  other  specimens  of  sorghums  and  corn-stalks ; 
all  the  results  of  which  only  confirmed  the  general  principle  above 
stated,  viz.,  the  practical  equality  and  great  value  of  every  variety  of 
this  plant. 

Of  the  following  plates  the  first  four  represent  varieties  of  sorghum 
grown  during  the  past  season  on  the  grounds  of  the  Department  of 
Agriculture  at  Washington,  and  used  in  the  experiments  of  the  chemi- 
cal division  as  detailed  in  this  report.  The  drawings  were  made  by  a 
gentieman  employed  in  the  department.  The  designations  given  tibiem 
are  somewhat  different  fix)m  those  current  in  some  parts  of  the  country, 
but  are  conformed  to  what  are  believed  to  be  the  most  authoritative 
standards. 

Plate  I  represents  the  Early  Amber  Sorghum,  the  favorite  variety  with 
planters  in  Minnesota  and  the  ISTorth  west.  What  is  now  called  tiie  ^n- 
nesota  Early  Amber  cane  is  claimed  as  an  improvement  upon  the  Early 
Amber  varieties  grown  formerly  in  differents  parts  of  Minnesota,  by 
Hon.  Seth  M.  Kenny  and  Mr.  0.  F.  MUler  of  that  state.  Acting  on  the 
theory  that  cane  in  a  high  latitude  will  degenerate  if  grown  cont&uoWy 
trom  its  own  seed,  these  gentlemen  selected  the  finest  specimens  of  seed 
from  their  own  crops  and  sent  them  to  a  southern  latitude  to  be  grown. 
The  seed  product  of  this  southern  growth  was  returned  to  Minnesota. 
By  this  alternation  of  seed,  and  by  other  intelligent  processes  of  cmlture 
they  have  succeeded  in  establishing  a  new  and  permanent  variety,  which 
they  claim  to  be  more  productive  in  weight  of  cane  and  to  contain  a  higher 
per  cent,  of  saccharine  matter  than  any  other  grown  in  that  State. 
This  claim  needs  to  be  substantiated  by  more  careful  and  extended  ob- 
servations before  it  can  be  said  to  be  Mly  established. 

Messrs.  Kenny  and  Miller  describe  the  Early  Amber  cane  as  presenting 
"tlie  characteristics  of  both  sorgo  and  imphee.''  By  sorgo  they  mean 
the  Chinese  sorgo  (Plate  II),  and  by  imphee,  the  White  Liberian  (Plate 
m),  and  its  kindred  AMcau  varieties.  The  early  amber  receives  its 
name  fit>m  its  early  ripening  and  fix>m  the  bright  amber  color  which 
characterizes  its  sirup  when  properly  made. 

The  early  amber  cane  on  the  department  grounds  did  not  grow  qtdte 
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BO  tall  as  the  white  Liberian.  Its  seed-heads  were  of  moderate  fblbness 
and  of  very  dark  color. 

Plate  n  shows  the  Chinese  Sorghum  grown  on  the  department  grounds. 
Its  height  is  about  that  of  the  Early  Amber.  Its  seed-heads  are  fuller 
and  more  compact  and  somewhat  resembles  a  head  of  sumac ;  hence  the 
synonym  "Sumac  Cane."    It  is  also  known  as  "Chinese  Cane.'' 

Plate  in  represents  the  White  Liberian  sorghum  grown  on  the  depart- 
ment grounds.  This  variety  is  rather  taller  than  the  Early  Amber.  The 
stalk  curves  at  the  top  leaving  the  head  pendent ;  hence  the  synonym 
^<  Gooseneck."  The  seed-heads  are  shorter^  more  compact^  and  of  lighter 
color  than  the  Early  Amber. 

Plate  lY  shows  the  Honduras  Sorghum  grown  on  the  department 
grounds.  It  grows  about  one-half  taller  than  either  of  the  above  vari- 
eties. Its  se^-top  is  reddish  brovm  and  spreading :  hence  the  synonjrm 
^^Sprangle  Top."    It  is  also  called  "Mastodon"  and  "Honey  Cane." 

hi  the  following  table  are  given  the  results  of  the  analysis  of  each  of 
the  plants  in  the  successive  stages  of  development.  It  will  be  observed 
that  the  amount  of  glucose  (or  uncrystallizable  sugar)  diminishes,  and 
the  amount  of  sucrose  (or  true  cane  sugar)  increases.  It  will  also  be  ob- 
served that  the  plants  differ  widely  in  the  date  when  the  sucrose  is  at 
its  maximum,  but  are  alike  in  this,  that  this  maximum  is  attained  at 
about  the  same  degree  of  development  of  the  plant,  viz.,  at  full  maturity, 
as  indicated  by  the  hard,  dry  seed,  and  the  appearance  of  off-shoots  from 
the  upper  joints  of  the  stalk.  It  is  also  to  be  observed  that  the  heavy 
frost  of  October  24,  which  was  suflBlcient  to  produce  one-half  inch  of  ice, 
did  not  cause  any  marked  diminution  of  sugar. 

For  purpose  of  comparison^  analyses  are  also  appended  of  three  varie- 
ties of  sugar-cane  received  ffom  Louisiana,  which  arrived  in  excellent 
condition,  and  doubtless  fairly  represented  the  average  character  of  this 
famous  sugar-plant. 

It  will  be  understood  that  the  results  of  these  tables  are  to  be  taken 
as  a  whole,  since  it  was  practically  impossible  to  secure  in  each  case 
specimen  stalks  for  examination  in  the  laboratory,  the  development  of 
which  in  every  case  corresponded  to  the  date  when  the  plant  was  cut, 
and,  therefore,  it  doubtless  happened  that  plants  taken  from  the  same 
row  upon  September  15,  for  example,  were  in  reality  no  further  devel- 
<^)ed  tiian  those  selected  a  week  earlier,  but  taken  as  a  whole  the  several 
series  of  analyses  are  convincing  as  showing  the  rate  and  progress  of 
development  of  saccharine  matter  in  the  plant. 

By  reference  to  the  tables  it  will  be  seen  that  the  analyses  of  the  sev- 
eral sorghums  under  date  of  October  29  were  made  after  they  had  been 
subjected  to  a  very  hard  frost,  suf&cient  to  have  formed  ice  one-half  inch 
in  thickness,  and  this  cold  weather  continued  for  four  days  before  this 
exiunination  was  made.  As  will  be  seen,  there  appears  no  diminution 
of  sucrose  in  either  of  the  stalks  examined,  and  no  increase  of  glucose 
as  the  result  of  this  freezing  and  continued  exposure  to  a  low  tempera- 
tore.  The  examination  of  November  8  was  made  after  a  few  days  of 
warm  weather  had  followed  this  cold  spell,  and  the  influence  of  this  sub- 
sequent thaw  is  noticeable  in  the  diminution  of  sucrose  and  the  increase 
of  glucose  in  each  specimen  examined. 

From  this  it  would  appear  that  the  effect  of  cold,  even  protracted,  is 
iwt  injurious  to  the  quahty  of  the  canes,  but  that  they  should  be  speed- 
ily worked  up  after  freezing  and  before  they  have  again  thawed  out. 
Bus  is  a  matter  of  such  practical  importance  that  some  experiments 
ihool  j  be  made  to  learn  whether  the  sirup  prepared  from  the  iuice  of 
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frozen  cane  differs  from  that  i)rei)aretl  from  eanc  not  frozen,  but  in  other 
respects  of  like  quality. 

The  Early  Amber,  Chinese,  Liberian,  and  Honduras  Sorghums  and 
the  Pearl  Millet  examined,  mentioned  as  havin^^  been  grown  upon  the 
department  grounds,  were  all  planted  the  same  day,  May  15,  1879. 

The  relative  weights  of  the  different  kinds  of  sorghum  exi)erimented. 
upon  are  as  follows : 

Pounds. 

Early  Amber,  average  of  40  stalks , 1.7:^ 

White  Liberian,  average  of  38  stalks' 1.80 

Chinese,  average  of  25  stalks 2.00 

Honduras,  average  of  16  stalks - 3.64 

Since  these  were  all  grown  side  by  side  and  upon  land  presumably  of 
equal  fertility,  it  will  afford  the  data  for  calculating  the  relative  amount 
of  each  variety  to  be  grown  per  acie. 
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EARLY   AMHKR  C^VNE. 
IGrown  upon  the  Depart nieiit  jircmnls  <1mi  iim  tli*^  season  of  18TO.I 
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CHINESE  SORGO  CANE. 
Synonym :  Sumac  Cane,  Chinesx  Caks. 

f  Qfown  npon  the  Depaitmeat  grounds  daring  the  ^^^i^fon  of  W%A 
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Plato  nL 


WHITE  LIBERIAN  CANE. 

Synonym :  Goose  Neck,  White  Imphee. 

f  Grown  upon  tlie  Department  grounds  during  the  season  of  1879.  | 
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Plate  IV. 
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HONDURAS  CANE. 
Synonyms:  Mastodon,  Sprangle-top,  Honky  Cane. 
[Grown  upon  the  Department  grounds  during  the  eeaaon  of  ip^Ju  CjOOQIc 
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APPARATUS  FOR  CONiiNi  UL>^  i  iUiCuLA  IION. 
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For  purpose  of  further  comparison  the  followinfx  analyses  or  sugar 
<yne«i  aud  juice  of  the  suj^^ar-cano  grown  in  Ma<lras,  India,  are  f::iveu 
•xlow.  Tbe  canes  were  divided  into  upper,  middle,  and  lower  thirds, 
each  third  being  2  feet  in  length,  except  the  lower  thirds  of  the  selected 
canes,  which  wei'e  3  feet  in  length. 


Bandle  of  medium  good  canes. 

Bundle 

of  selected  canes. 

third.     1     tliiid.     |    third. 

1                  1 

Upppr 
third. 

Middle 
third. 

Lower 
third. 

}:  r»>*e 

'•l'i'«»««* 

\,b     

7.  RIO  '         P.  470           8  .100 

lo.o.jo       13. :io  '     i:v:{70 

l'.r,40             l.:,!(l             l.;,40 

.  :{'>?          .  i!:.9          .  '2Xi 
78.;i:u  '     75.«jrj  i     76. 1 112 

.4.>3  ,          .839             .455 
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100.  000 
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100.  000 
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Chim.  CK.NT.  Blatt.,  February,  1679. 

For  more  clearly  presenting'  the  fiicts  developed  by  the  exiuninations 
of  the  four  kinds  of  sorghum,  the  following  chart  represents  graphically 
the  fore p^oing  results: 

It  will  be  observed  how  closely  the  Early  Amber  and  Liberian  cori'es- 
I»ond  in  their  develo|)ment,  being  almost  identical,  and  yet  being  (clearly 
ilistinct  varieties.  It  will  also  be  seen  that  while  these  two  varieties 
attain  a  content  of  sugar  in  their  juices  equal  to  the  average  content  in 
tbe  jui(»e  of  sugarcane  by  the  middle  of  August,  the  Cliinese  does  not 
reach  this  condition  until  the  last  of  September,  while  the  Honduras 
does  not  reach  this  ])oint  until  the  middle  of  October. 

It  will  be  seen  also  that  after  having  attained  a])})roximately  the  max- 
imnra  content  of  sngai^,  this  condition  is  maintained  for  a  long  period, 
affording  ample  time  to  work  up  the  crop. 

It  is  doubtless  true  that  had  the  season  been  longer  it  would  have 
been  found  that  the  Chinese  and  Honduras,  having  once  attained  this 
foil  development  of  sugar,  would  also  have  retained  it;  but,  as  is  seen 
hy  the  chart,  the  heavy  frosts  and  subsequent  warm  weather  which 
happened  about  November  24  cuu.^ed  a  rapid  diminution  of  sucrose  in 
each  variety,  and  a  corresponding  increase  in  glucose. 

The  converse  of  what  is  fouml  true  of  the  sucrose  is  clearly  shown  as 
to  the  development  of  the  glucose,  and  it  is  seen  that  a  minirnuin  (pian- 
tity  once  attained  is  continucil  a  long  time,  and  that  this  inininuim  is 
'luito  as  low  as  the  average  amount  found  present  in  the  sugar-canes. 

It  is  obvious  that  the  results  di*picled  upon  tiie  chart  are  not  to  be 
taken  as  enth-ely  exact,  but  the  general  fact  represented  is  wiiliout  doubt 
tme,  and  with  a  still  larger  number  of  observations  the  approach  to  true 
con-es  would  be  found, nearer  than  here  represented. 

The  line  representing  the  average  per  cent,  of  sucrose  in  sugar-beets 
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18  from  the  results  of  analysis  of  thirteen  specimens  of  sugar-beetfi  grown 
upon  the  agricultural  college  farm,  Amherst,  Mass.,  and  analy^  by 
rtofessor  Goessmann  (vide  Mass.  Agric  Kept,  1870-71). 

An  average  of  all  the  examinations  made  of  these  four  sorghums  during 
these  periods  when  they  were  suitable  for  putting  gives  the  following 
results: 

Early  Amber,  from  August  13  to  October  29  inclusive,  15  ajialyses, 
extending  over  78  days,  14.6  per  cent,  sucrose. 

Liberian,  from  August  13  to  October  29  inclusive,  13  analyses,  extend- 
ing over  78  days,  13.8  per  cent,  sucrose. 

Chinese,  from  September  13  to  October  29  inclusive,  7  analyses,  extend- 
ing over  46  days,  13.8  per  cent,  sucrose. 

Honduras,  from  October  14  to  October  29  inclusive,  3  analyses,  extend- 
ing over  16  days,  14.6  per  cent,  sucrose. 

Besides  the  investigations  above  mentioned,  there  have  been  made  35 
experiments  in  making  sugar  from  corn-stalks,  sorghums,  pearl  millet, 
&c.,  in  all  of  which  there  have  been  used  over  23  tons  of  stalks*  The 
result  of  these  experiments  has  been  to  fully  confirm  all  the  experiments 
not  only  of  the  previous  year,  but  also  to  help  towards  the  solution  of 
certain  questions  of  the  highest  practical  imi)ortan&e.  In  every  case  it 
has  been  found  that  the  quality  of  the  simp  obtained  has  been  precisely 
such  as  the  previous  analysis  in  the  laboratory  of  the  juice  use<i  made 
probable.  An  average  of  the  nine  best  sirups  obtained  showed  a  per- 
centage of  cane-sugar  present  eqaial  to  92.7  of  the  amount  originally 
present  in  the  juice,  while  an  average  of  the  nine  poorest  (i.  e.,  contain- 
ing the  lowest  percentsige  of  cane-sugar)  showed  a  percentage  of  cane- 
sugar  present  equal  to  90.1  of  the  amount  present  in  the  juice. 

This  must  not  be  understood  to  mean  that  there  has  been  no  loss  of 
sugar  in  the  process  of  manufacture,  as  such  conclusion  would  be  quite 
erroneous,  as  will  be  seen  by  consulting  tables  further  on  in  this  report. 

Below  are  given  the  detailed  results  of  33  experiments  in  the  making 
of  sirups  from  sorghum,  pearl  millet,  and  corn-stalks,  and  analyses  of  the 
juices  trom  which  these  sirups  were  made.  These  stalks  were  obtained 
from  neighboring  farmers,  and,  as  will  be  seen,  were  never  in  the  con- 
dition best  suited  for  working,  but  the  results  obtained  from  them  are, 
however,  of  great  practical  value,  and  are  given  in  detail. 

The  last  column  represents  the  relative  loss  of  sucrose  in  making  simp, 
as  compared  with  the  glucose  present,  but  gives  no  indication  as  to  the 
absolute  loss  which  may  have  been  incurr^,  and  since  the  economical 
production  of  sugar  largely  depends  ut>on  the  amount  of  this  loss,  this 
matter  is  discussed  more  fully  in  another  i)lace. 
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The  apparatus  used  in  the  experiments,  besides  a  few  barrels  and 
pails  for  holding  the  juice,  consisted  of  a  copper  tank  of  the  following 
dimensions:  4  feet  3  inches  long,  2  feet  3  inches  deep,  2  feet  3  inches 
wide;  a  jralv^anized  iron  pan  9  feet  long,  8  inches  deep,  3  feet  6  inches 
wide.  This  iron  pan  was  surrounded  by  a  wooden  frame  of  2-inch  plank 
so  as  to  support  the  sides,  and  each  pan  was  placed  in  brickwork  with 
chimney,  aud  so  arranged  as  to  permit  a  fire  to  be  kept  below  it  in  direct 
contact  with  the  bottom.  In  the  case  of  the  copper  tank  the  flames 
played  about  the  sides  also,  so  as  to  heat  the  contents  more  rapidly. 
The  galvanized  iron  pan  was  such  as  could  readily  be  construct^ 
by  any  ordinary  tinsmith  or  mechanic.  The  copper  tank  wa«  used  for 
defecation  with  lime;  the  galvanized  iron  pan  for  evaporation.  The 
process,  in  brief,  is  as  follows:  After  topping  and  stripping  the  com  or 
sorghum,  it  was  passed  through  the  mill,  and  when  sufficient  juice  had 
been  obtained  it  was  heated  in  the  copper  tank  to  a  temperature  of 
820  C.=180o  Y,  After  the  juice  had  reached  this  temperature,  there 
was  added  to  it,  with  stirring,  cream  of  lime,  until  a  piece  of  litmus 
])aper  dipped  in  the  juice  showed  a  purple  or  bluish-purple  color.  The 
heat  was  now  raised  to  the  boiling  point,  and,  so  soon  as  the  juice  was 
in  good  ebulition,  the  fire  was  drawn  and  a  thick  scum  removed  from 
the  surface  of  the  juice.  After  a  few  minutes  the  sediment  from  the 
juice  subsided,  and  by  means  of  a  siphon  the  clear  liquid  was  decanted 
off,  leaving  a  muddy  sediment  which  was  equal  to  about  one-tenth  to 
one-twentieth  of  the  bulk  of  the  juice.  It  was  found  that  by  means  of  the 
stop  cock  at  the  bottom  of  the  defecator,  it  was  possible  to  draw  off  the 
clarified  juice  more  thoroughly  than  by  means  of  the  siphon,  so  that 
this  method  has  been  adoptxjd  for  removing  the  juice.  It  is  only  neces- 
sary to  collect  in  a  separate  vessel  the  first  portions  of  juice  coming  from 
the  stop-cock,  which  are  turbid,  and  passing  these  through  the  bag  filter 
with  the  sediment.  This  muddy  sediment  was  then  drawn  off  by  means 
of  a  stop-cock  and  filtered  through  a  plaited-bag  filter,  and  the  clear  fil- 
trate therefrom  was  added  to  the  liquid  previously  siphoned  ofE.  The 
clarified  juice,  which,  during  the  above  operation,  is  not  allowed  to  cool 
below  a  temperature  of  6Go  C.  or  150^  F.,  was  now  emptied  into  the 
evaporating  pan,  and  there  was  added  to  it,  with  stirring,  a  solution  of 
sulphurous  acid  in  water  until  the  lime  present  was  neutralized,  as  was 
shown  by  the  reddening  of  litmus  paper  when  it  was  dipped  in  the  juice. 
The  evaporation  was  now  hastened  as  much  as  possible,  and  the  juice 
concentrated  to  a  sirup  at  a  boiling  point  of  112^  0.,  equal  to  234^  F. 
or  thereabouts.  During  the  close  of  the  evaporation  there  is  great  dan- 
ger of  scorching  the  sirup,  and  this  was  obviated  by  allowing  only  coals 
beneatli  the  evaporator  and  briskly  stirring  the  sirup  by  means  of  pad- 
dles 8  or  10  inches  wide.  When  the  sirup  reached  the  density  above 
indicated  it  was  di*awn  off  into  wooden  tubs,  the  fire  having  previously 
been  drawn  from  beneath  the  evaporator. 

It  is  doubtless  true  that  many  failures  result  in  securing  a  crystal- 
lizable  sirup  even  from  good  juice,  owing  to  the  operations  of  pressing 
of  the  cane,  defecation,  and  evaporation  being  too  much  protracted.  In 
order  that  those  wishing  to  enter  upon  this  industry  may  know  what  is 
practically  attainable,  even  with  common  ax)pliances,  the  following  data 
are  given: 

In  experiment  "No,  3,  2,107  pounds  of  topped  stalks  of  Early  Amber 
cane  were  pre.ssed  by  the  mill  in  3i  hours,  yielding  975  pounds  of  juice. 
The  time  requiied  for  heating  the  juice,  defecation  with  lime,  and 
evaporation  to  sirup  was  5 J  hours.  In  order  that  the  inferior  character 
of  the  material  supplied  for  these  exueriments  might  be  known,  specL 
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mens  were  taken  from  tlie  several  lots  of  stalks  in  exi>erinient8  Nos.  1, 
l\  3,  4,  and  it  was  found  that  the  average  weight  of  the  stalks  in  these 
lot*  wa«  lour  ounces  eiich. 

lu  most  of  the  expeiunents  above  recorded  the  juice  was  raised  to  the 
temperature  of  82^  C  (ISO'^  R),  and  then  neutralized  witli  milk  of  lime, 
but  several  experiments  were  made  to  learn  the  effect  produced  by 
nentraiizatioii  with  lime  at  dilfereut  temperatures. 

In  exi>eriment  No.  4  the  juice  was  divided  into  two  portions,  and  the 
lime  was  added  to  the  one  portion  at  40^^  C.  (104°  F.),  to  the  other  por- 
tion at  250  C.  (77°  F.)  5  and  the  portions  were  separately  evaporated  to 
simp. 

In  experiment  No.  13  the  lime  was  added  directly  after  the  juice  was 
obtained  from  the  mill,  the  temperature  being  10^  C.  (Gl^  F.). 

In  experiment  No.  18,  the  lime  was  added  at  8(P  C.  (17Go  F.). 

In  the  above-mentioned  experiments  the  results  were  entirely  satis- 
fikJtory,  and  seem  to  indicate  that  the  neutralization  by  means  of  lime 
may  be  effected  at  any  stage  below  82^  C.  No  experiments  were  made 
in  neutralizing  at  higher  temi)erature  than  82^  G. 

An  experiment  was  also  made  to  determine  whether  splitting  the 
canes  before  they  were  passed  through  the  mill  would  increase  the 
percentage  of  juice  obtained,  from  the  stalks.  One  hundred  pounds  of 
butt  ends  of  Honduras  sorghum  were  split  lengthwise  and  then  passed 
through  the  mill.  Another  parcel  of  one  hundred  pounds  of  butts  of 
the  same  variety  of  sorghum,  equal  in  all  respects  to  the  previous  lot, 
was  passed  through  the  mill  without  splitting  them.  The  results  ob- 
tained were  as  follows:  Percentage  of  juice  obtaiued  from  split  stalks, 
54  per  cent. ;  percentage  of  juice  obtained  from  unsplit  stalks,  57  per 
cent.;  from  which  it  would  appear  that  in  this  case  at  least,  the  previous 
splitting  of  the  stalks  occasioned  an  appreciable  loss  in  juice. 

In  plate  27  the  apparatus  used  in  these  experiments  is  figured,  show- 
ing the  relative  position  of  mill,  pans,  &c. 

Two  pans  only  are  represented  as  being  in  use,  viz.,  the  defecating  pan 
upon  the  left  hand  in  the  woo<l-cut  and  the  evaporator  upon  the  right 
hand.  The  stop-cocks  by  which  the  contents  of  the  defecating  pan  are 
removed  is  not  shown  in  the  plate,  being  concealed  by  the  small  evapo- 
rator in  front.  A  space  of  about  two  feet  separates  the  brick  work  un- 
derneath the  several  pans,  permitting  one  to  pass  easily  about  them. 

The  apparatus  represented  in  the  rear  is  used  for  making  sulphurous- 
acid  solution,  and  consists  of  a  small-sized  hot- water  tank  for  kitchen- 
range,  about  40  inches  long  and  10  inches  diameter.  Into  this  powdered 
charcoal  and  oil  of  vitriol  are  put,  and  the  sulphurous  gas  is  passed 
through  iron  pipes  into  a  wash  bottle  containing  oil  of  vitriol,  and  from 
thence  into  a  birrel  nearly  filled  with  water.  A  safety  tube  is  connected 
with  the  wa.sh-bottle  to  prevent  any  possible  rushiug  back  of  the  water 
into  the  generator  in  c;ise  of  ibe  withdrawal  of  the  heat.  By  this  ap- 
paratus a  bariel  or  two  of  the  solution  may  be  made  in  a  short  time  and 
at  an  exjjen.se  not  over  75  etiits  i)er  barrel.  For  two  barrels  there 
would  be  required  75  pounds  of  oil  of  vitriol  and  7  pounds  of  powdered 
charcoal. 

A  few  of  the  experiments  made  give  a  reasonable  basis  for  estimating 
the  probable  yield  of  sirup  and  sugar  to  the  acre;  and,  therefore,  an 
apiu'uxiniate  estimate  of  tlie  cost  of  producing  sugar. 

Btflow  is  a  tabulated  result  of  a  few  of  the  experiments  from  stalks 
?r()wn  u]wn  the  grounds  of  the  (lepartnient.  These  stalks  were  grown 
iu  ruws  3  feet  apart  and  in  drills,  and  although  a  good  crop,  there  is  no 
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doubt  but  that  upon  good  land  the  estimated  yield  to  the  acre  could  be 
obtained: 


YaruitieA, 


3  o 


Chinese  Aorgbnm , 

Llborian  sor/;huin 

Early  Amber  fM)rj;ham 
fiondnraA  sorgbmn  .... 

Pearl  millet , 

Field  com 


fi^ 


.'{8. 000  I 
.13,  TL*7 
32, 415  ; 
06,151  , 
C».  000 
27. 240 


•^    1 

x- 

2,006  i 
'J  ATI  ' 

li.  KK) ; 

y,  652 
1,  84G 
1,166). 

2.207 
ti.OOft 
•J,  615 
5,168 
3,128 

3,673 
3.783 
3,661 

7,537 
4,865 
1.807 

GHie  first  and  second  columns  give  the  results  actually  secured,  but 
the  several  juices  were  not  in  their  best  condition  as  compared  with 
the  results  given  in  the  first  table.  The  third  column  is  the  amount  of 
sirup  the  same  weight  of  stalks  would  have  yielded  had  they  been  cut 
at  the  proper  time.  The  juice  obtained  fix)m  the  stalks  by  the  imi)er- 
fect  means  at  command  of  the  department  was  little  more  tlian  half  the 
amount  present  in  the  stalks. 

The  fourth  column  represents  the  results  attainable  by  the  use  of  a 
mill  that  would  give  70  per  cent,  of  juice  from  the  stalks ;  a  result 
which  is  possible,  and  which  is  claimed  by  manufacturers  of  mills. 

There  is  no  doubt  but  that,  when  the  present  industry  shall  have  se- 
cured the  employment  of  the  capital  and  scientific  ability  which  has 
developed  the  beet-sugar  industry,  even  these  results,  which  may  appear 
extravagant  to  many,  will  be  assured. 

Although,  as  has  been  stated,  these  sirups  were  obtained  from  stalks 
in  which  the  maximum  content  of  sugar  had  not  yet  been  developed, 
they  did,  however,  all  crystallize  well,  and  all  yielded  excellent  supcar. 

At  the  present  the  sugar  hasbeen  separated  from  the  Chinese  sorghum 
sirup  only,  which  yielded  in  the  first  crop  of  crystals  54.7  per  cent. 
of  its  weight  in  sugar;  the  Early  Amber  sirup,  which  yielded  47.5  per 
cent,  of  sugar;  and  fi-om  the  field-corn  sirup,  which  yielded  39.3  p^ 
cent  of  sugar.  This  latter  experiment  is  worthy  of  especial  mention^ 
since  the  result  secured  is  not  only  most  surprising,  but  contrary  to  an 
almost  universal  belief.  The  corn-stalks  used  were  of  three  varieties : 
Lindsay's  Horse  Tooth,  Improved  Prolific,  and  White  Dent — ^three 
coarse-growing  white  field  corns.  The  stalks  grew  in  drills  3  feet  apart, 
and  about  9  or  10  inches  apart  in  the  drilL  The  ears  were  plucked  after 
they  had  thoroughly  ripened,  and  the  husks  were  dead  and  dry.  The 
corn  was  plump  and  sound,  and  yielded  at  the  rate  of  69.1  bushels  of 
shelled  com  (50  i>ounds  to  the  bushel)  to  the  acre.  The  stalks  were 
then  topped,  stripped,  and  crushed,  and  the  juice  proved  to  be  the  best 
iuice yet  obtained  from  cornstalks,  at  any  period  of  growth  or  of  any 
variety. 

Below  are  given  the  results  of  the  examination  of  the  stalks  of  Egyp. 
tian  sugar-corn,  Honduras  and  Early  Amber  sorghums,  and  the  leaves 
from  the  same.  This  examination  was  made  for  the  pur^jose  of  deter- 
mining the  loss  of  sugar  in  the  method  employed  in  its  extraction,  also 
to  determine  the  relative  nutritive  value  of  the  leaves  and  stalks, 
pressed  and  unpressed.  The  stalks  selected  were  split  lengthwise,  so 
that  a  fair  average  might  be  taken,  and  one  half  was  dried  thorou^Lly 
without  pressing,  and  the  other  half  was  passed  through  the  miU,  and  ti^ 
bagasse^  or  pressed  stalkSi  carefully  saved  and  dried^  -^ 
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Leaves  y  aialks,  and  bagasse  from  com  and  eorgUxims, 
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Varietioa. 


Xeypf^i)  snjjar-corn,  leaves 

Ef^-ptian  sugar-corn,  ouo-balf  of  4  Rtripped  stalks,  nn* 

pW»s»ed 

E^tian  sogar-com,  one-half  of  4  stTipped  stalks,  pressed 

HoDdaras  sorgfaum,  leaves 

Honduraa  sorghum,  one-half  of  3  stripped  stalks,  un- 

prfssed   

Hondnras  sorgbam,  one-half  of  2  stripped  stalks,  pressed 

Early  A mbvr  sorjiihum,  leaves 

YxtxXs  Amber  sorghum,  one-half  of  3  stripped  stalks,  un- 

pressed 

Sarly  Amber  sorghnm,  one-half  of  3  stripped  stalks, 

pressed 


ci 

ja 

3 

d 

5 

9t 

£ 

M 

•^ 

•^ 

u 

^ 

^ 

^ 

^ 
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^ 

to 

to 

to 

V 

^ 

^ 

o 

w> 

^ 

h. 

o 

b 

^ 

i^ 

^ 

p: 

^ 

£ 

380 

U0.6 

120.0 
99.0 

67n 

832 

84.0 

F7G 

4G0 

415 

47.43 

88.7 

432 

loas 

285.3 

76.7 

1,423 



80.0 

1,  r.f)0 

724 

666 

47.  Oi 

222.7 

84.0 

•J!)9 

99.7 

75.0 

851 

157.9 
147.8 

73.7 

905 

458 

447 

49.39 

83.7 

A  determination  of  the  proximate  constituents  of  the  dried  leaves, 
stalks,  and  bagasse  is  given  below,  from  which  it  will  appear  that  there 
still  remains  a  large  amoant  of  sugar  in  the  bagasse  which  the  process 
employed  failed  to  remove  from  the  cane  or  stalks,  also  that  the  per 
cent,  of  starch  compounds  is  greater  in  the  pressed  than  in  the  unpre^sed 
stalks,  and  that  the  percentage  of  nitrogenous  matter  remains  nearljr 
the  same.  Since  the  nutritive  value  of  the  pressed  stalks  is  nearly  if 
not  quite  equal  to  that  of  the  uupressed  stalks,  weight  for  weight,  and 
as  they  are  left  in  a  mechanical  condition  suitable  for  their  preservation 
as  green  fo<ider  by  the  system  of  ensilage,  it  would  appear  desirable 
that  experiments  be  made  leading  to  their  utilization  for  this  purpose. 

Proximate  analyBCB  of  etaVca,  hagasse,  and  leaves  of  sxveet  com  and  sorghum,  calculated  to 

the  dry  substance. 


TstlHes. 


Oxstuuo  scUl,  chlorophyl, 
color 

Wax -." 

Brown  resin 

tta^ars  ......».••-••••"•••' 

iTTini  ......•••••••••••>•*•' 

Starch  isomors 

Albuminoids    

Alkali  extract,  by  differ- 
(!OPe.  ........••••■•  ••••• 

Cradefiber.    

Ash,  by  ignition 


7.S« 
.94 

ass 

04.73 
2. 14 

20,34 
4.95 


10.01  j 
«.  55 


5.  no 

.:;3 
a  00 

3S.  14 
1.57 

17.  (S7 
4.81 

r..]5 

1G.48 
4  4G 


B 
<    . 

c  o 


I 

i  1<.0. 00  I  loO.  00 


2.85 
.44 

Rll 
20.01 

1.38 
22.44  i 

C.9U 

6.00 
19.>iJ  1 
5.9G  . 


•0 

U 

rt 

^ 

^ 

'i 

d 

d 

B 

m 

'd 

.« 

-<J 

2 

o  3 

^B 

II 

i^ 

"ii 

IT 

o  2 

en 

55 

W 

t» 

to 

to 

J 

P 

« 

^ 

SB 


47 
35 
11 

yo 

01 

40  I 

96  ; 

I 
33! 

10  ] 
80  I 


2.01 
.84 
3.03 

21.77 
2.20 

2R.  27 
3.87 

15.10 
20.00 
3.75 


1.11 

1.40 

.40 

5.  05 

5.75 

7.01 

10.08 

S.  5S 

1.3:J 

3.  82 

23.  IC 

14  49 

6.0-1 

13.14 

22.28 

12.08 

2'i.  00 

17.98 

4.87 

15.49 

3.29  I 

1.  07  I 

«.e7  : 

0.37 

2.  78  ! 
21.22  . 
10.43  , 


I 


L48 
.54 
6.20 

a2i 

4.54 
24.77 
1LS4 


11.98  I  12.63 
18.51  20.8;$ 
14. 08         10.44 


100. 00  I  100. 00  I  100.  00 


100. 00  1 100. 00  i  loa  oo  \  loo.  oo 


By  reference  to  the  two  preceding  tables,  it  will  be  seen  that  a  very 
large  percentage  of  the  sugar  was  lust  by  iho  method  employed  in  its 
pn^uction. 
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The  amount  of  sugar  in  tlie  Early  Amber  cane,  dry,  is  to  tbe  amount 
present  in  tbe  Karly  Amber  bagasKe,  dry,  as  100  is  to  .>5.74. 

In  Honduras  eane,  dry  :  Honduras  bagasse,  drj^ :  :  100 :  57.08. 

In  Egyptian  sugur-corn,  dry  :  Egyptian  sugar-corn  bagasse,  dry  : :  100  : 
38.75 

As  will  be  seen  from  these  analyses — 

Per  cent 

The  Honduras  cane,  frrsh,  contained  swgar 7.6'2 

Early  Amber  cane,  fresh,  contained  sn^ar 8.4'2 

The  Egyptian  suj^ar-corn,  fresh,  containcil  sngar 3. 94 

'WTiile  the  sngar  remaining  in  thebagasse,  calculated  to  the  fresh  cane  which  pro- 
duced these  bagajiseay  gave  as  foUows : 

Per  eent. 

Honduras  sorghum,  sugar 3.49 

Early  Amber  sorghum,  sugar 3.16 

Egyptian  sugar-corn,  sugar 1. 14 

In  other  words,  it  will  appear  that  there  was  occasioned  a  loss  of— 

46.4  per  cent,  of  the  sugtu*  present  in  Honduras  sorghum. 

37.4  per  cent,  of  the  sugar  present  in  Early  Amber  sorghum. 

28.9  per  cent,  of  the  sugar  present  in  Egyptian  sugar-corn. 

The  importance,  therefore,  of  a  good  mill  cannot  be  overestimated, 
and  it  is  desirable  that  efforts  be  made  to  devise  some  process  by  which 
results  approximating  those  obtained  in  the  extraction  of  sugar  from 
beets  shall  be  attained,  since  it  is  obvious  that,  should  the  beet-sugar 
industry  be  conducted  in  so  wasteful  a  manner  as  is  the  production  of 
sugar  from  cane  or  from  sorghum,  this  important  industry  could  not 
survive  a  year,  even  in  those  countries  most  favorably  circumstanced  in 
regard  to  the  production  of  beet  sugar. 

For  convenience  the  follo>dng  results,  which  were  obtained  last  year, 
are  appended,  since  these  exi>eriments  were  only  confirmed  this  year, 
but  the  results  have  not  been  tabulated. 

In  the  experiments  made  with  corn  stalks  the  stalks  were  invariably 
stripped,  the  tops  being  cut  off  at  about  the  second  joint.  The  percent- 
age of  stripped  stalks,  leaves,  and  tops  is  given  in  this  table : 

'  i  i 

Per  cent,  of  ■  Per  cent  of 


Cornstalks. 

at  ripped 
stalks. 

leaves  and 
tops. 

Ko,l 1 

67.57 
68.69 
67.46 

32.43 

No.  2   

31.31 

KoM.3  and  4 , 

32.54 

Average 

67.91 

32.09 

In  those  cases  wliere  the  sorghum  was  stripped  and  topped  the  fol- 
lowing percentage  of  stripped  stalks  and  of  leaves  and  tups  was  obtained: 


Sorghum. 

Percrnt  of 

Per  cent  of 
leaves  and 
tops. 

Ko  r, 

72.67 
72.55 

27.,^ 

No.U 

27.45 

A  vf^i  a  ^^f* ............ 

72.61 

27.3© 

On  account  of  the  trouble  in  stripping  the  stalks,  experiments  were 
made  with  stalks  unsti  ipped,  the  tops  alone  being  removed,  and  these 
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experiments  appear  to  prove  tbat  this  troublesome  operation  of  strip- 
ping may  be  avoided  without  any  diminution  of  the  amount  of  juice  or 
of  sa^rar" obtained  therefrom. 

Below  are  the  results  obtained  from  stripped  and  unstripped  sorghum, 
calculated  to  the  raw  stalks  used. 

By  raw  stalks  is  meant  the  stalks  as  they  were  cut  in  the  field — leaves, 
topH,  and  alL 


SorfbnQL. 


Avera^re  per 
wnt  of  juioe 
toi-a^rstalka. 


Average  per 
coot,  ait-up 
in  JuicA. 


Stripped  aorghum,  two  cxp»*rmnnt«  ... 
Uiutrlpped  sorghum,  live  expviiment«. 


35.02 
40.  GO 


15.00 

10.47 


From  the  above  it  will  be  seen  that  not  only  was  an  increased  amount 
of  juice  obtained,  but  that  this  juice  j>ave  an  increased  percentage  of 
sirup,  and  there  appears  nothiufr  unusual  in  the  treatment  of  this  juice 
from  the  unstripped  cane,  nor  was  there  any  appreciable  difference  in 
the  readiness  of  the  sirup  to  crystallize,  nor  in  the  character  of  the  sugar 
finally  obtained. 

Although  perhaps  further  experiments  are  desirable  before  consider- 
ing this  point  as  settled,  it  would  api)ear  from  the  above  that  not  only 
was  stripping  unnecessaiy,  but  that  it  rcidly  involved  ^a  loss  in  the 
amount  of  sugar  to  be  obtained ;  at  least  the  above  results  indicated 
difference  of  twenty  per  cent,  iucrea.se  in  product  in  favor  of  the  un- 
8tripi)ed  cane.  It  is  not  improbable  that  the  above  result  is  due  to  the 
fact  that  tlie  leaves  in  passing  through  the  mill  tended  to  till  up  the  in- 
terstices between  the  compres.seu  cane,  and  thus  prevented  the  expressed 
juice  from  flowing  through  between  the  rolls  wiih  the  bagas.se.  In  case 
of  discoloration  by  action  of  moisture  or  other  causes,  it  will,  however, 
be  adusable,  and  probably  neces.sary,  to  strij)  the  stalks. 

Several  experiments  were  also  made  with  both  corn-stalks  and  sorghum 
to  determine  the  relative  value  ot  the  upper  and  lower  hidf  of  the  stalks, 
with  the  results  given  in  the  following  table: 


Com  and  sorgbom. 


I  Perceutago  of     Specific  crav- 
juice  to  stalks,      ity  ol'  juice. 


Cani-€talk«,  bntt  ends,  Xo.  3  . 
Corn  utalks,  U>p  eu«1».  No.  4  . . 
So-^^cm.  l».itt  tn.l*,  Xo.  **  ... 
SjrcLuni,  bult  ♦  ii'U.  N'iv  10. . . 
SuT^iuiOi,  top  i  u<\n,  Xo.  tf . .... 
SuT^uia,  top  tudAy  Xo.  11 


29.  04  I 

I'J  l>4  I 

47.  49  j 
41  40 

4  «.  10  I 


K.''3 

1(»G2 

iu:»7 

mo9 


Percentage   of 
ail  up  in  juices 


14.82 
1:5. 46 
10.41 
16.47 
14.70 
14.28 


Xos.  8  and  9  were  the  butts  and  tops  of  the  same  stalks,  and  were  cut 
Just  after  a  rain,  as  were  also  Xos.  10  and  11,  from  whit^h  the  rain  had 
eTaporated,  and  the  ditiorence  in  yiekl  of  juice  and  sirup  between  butts 
and  tops  is  nearly  constant  The  increase  in  speeiHc  gravity  of  the 
juice  from  butts  over  that  from  the  top  is  also  wortliy  of  notice." 

From  the  above  table  tlie  conchision  from  the  average  results  is  that 
the  proportion,  by  weight,  of  sugar  in  the  lower  half  of  the  stalk  is  to 
the  sugar  in  the  upper  half  as  follows:  Corn  l>ntts  to  corn  tops  as  159 
tolUO;  sorghum  butts  to  sorghum  tops  as  lol  is  to  100.  As  will  be 
seen  by  rel'erenco  to  the  first  table,  the  stalks  of  both  corn  and  sorghum 
in  the  above  experiment  were  divided  almost  equally  by  weight  into 
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butts  and  tops,  so  that  tlie  abpve  ]iroportion  fairly  represents  the  pro* 
portion  of  yield  of  sugar  in  the  upper  and  lower  half  of  the  cane.  There 
was  a  marked  difference  in  the  appearance  of  the  juice  as  it  flowed  from 
the  mill  (that  from  the  butt«  being  lighter  in  color,  espeoially  in  the  ex- 
periments with  corn),  but  after  clarification  no  appreciable  difference 
could  be  observed,  nor  was  there  any  difference  in  the  product  except 
the  quantitative  one  above  mentioned,  which  was,  however,  a  marked 
difference.  Also,  there  was  a  marked  difference  in  granulation  in  &vor 
of  the  juice  from  the  butts. 

The  experiments  of  this  year  (1879)  doubtless  explain  some  of  the 
results  of  the  previous  year ;  since  it  is  probably  true  that,  owing  to  im- 
maturity, the  tops  had  not  yet  attained  their  maximum  content  of  sugar. 
A  study  of  the  ]>revious  tables  giving  results  of  the  analyses  of  sorghums 
shows  that  up  to  a  certain  period  the  lower  half  of  the  cane  is  the  best, 
but  that  this  does  not  remain  ti'ue  of  the  sorghum,  as  it  does  of  the 
sugar-cane  in  Louisiana,  since  the  sorghum  does  have  time  to  completely 
mature,  which  is  not  true  of  the  sugar-cane  in  our  country. 

In  the  following  table  there  have  been  calculated  from  the  results 
given  of  the  expeiiments  in  the  making  of  sugar  the  following: 

1st  The  percentages  of  the  sugar  present  in  the  juices  operated  upon, 
which  were  obtained  in  the  sirup. 

2d.  The  percentage  of  crystallizable  sugar  (sucrose)  present  in  the 
juices,  which  was  obtained  in  the  sirup. 

3d.  The  percentage  of  uncrystallizable  sugar  (glucose)  present  in  the 
juices,  which  was  obtained  in  the  sirup. 

4th.  The  percentage  of  crystallizable  sugar  present  in  the  juices,  which 
was  inverted  by  the  process  of  manufacture, 

5th.  The  percentage  of  uncrystallizable  sugar  (glucose)  destroyed  dur- 
ing the  process  of  manufacture. 

The*  presence  of  the  same  relative  proportions  of  crystallizable  and 
uncrystallizable  sugar  in  a  sirup  to  those  present  in  the  juice  from  which 
this  sirup  has  been  prepared,  by  no  me^ns  implies  that  there  has  been 
no  inversion  of  the  crystallizable  sugar;  for  the  destructive  action  of 
an  excess  of  lime  upon  glucose  is  well  known  and  is  not  unfrequently 
made  available  in  the  production  of  sugar.  Hence  it  not  unfrequently 
happens  that  the  relative  quantity  of  crystallizable  sugar  in  the  simp 
may  be  greatly  in  excess  of  that  present  in  the  juice,  even  after  a  large 

Suantity  of  the  crystallizable  sugar  has  been  destroyed  by  inversion, 
t  is  only  possible  then  to  determine  the  character  of  the  changes  which 
have  taken  place  in  the  sugars  during  the  process  of  manufactun^,  by 
quantitatively  determining  the  amounts  of  sucrose  and  glucose  in  the 
juices  and  in  the  sirups  prepared  from  them. 

Since,  obnously,  this  is  a  question  of  the  greatest  practical  impor- 
tance, as  bearing  upon  the  profitableness  of  the  production  of  sugar  from 
corn-stalks  or  sorghum,  the  tables  following  will  be  studied  with  interest 
by  those  engaged  in  this  production. 

As  will  have  been  observed  in  the  previous  table,  there  is  a  constant 
but  not  uniform  discrepancy  between  the  polarization  of  the  sirups  and 
the  amount  of  crystallizable  sugar  fbund  present  by  analysis. 

Almost  invariably  the  amount  of  sucrose  found  present  is  somewhat 
in  excess  of  the  amount  indicated  by  the  polariscope,  and  this  variation 
is  such  as  to  forbid  any  supposition  that  it  is  the  result  of  error  in  ob- 
servation or  analytical  work. 

This  explanation  may  be  found  by  consulting  the  following  tables,  by 
which  it  appeal  s  that,  sdthough  thei*e  is  generally  about  the  same  amount 
of  glucose  in  the  sirups  relative  to  the  amount  present  in  the  juioe 
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(averaging  97.1  per  cent),  there  is  still  evidence  of  the  destruction  of 
an  average  of  35  per  cent,  of  the  glucose.  This  deistiiiction  of  glucose 
appears  to  be  compensated,  in  part,  by  the  inversion  of  a  certain  por- 
tion of  the  crjstallizable  sugar,  and  this  inverted  sugar  possesses  such 
action  upon  the  i>olarized  ray  as  to  render  the  results  of  the  polariscope 
practically  worthless. 

Practically,  it  appears  that  the  proportion  of  crystal  lizable  sugar 
present  in  the  juice,  which  may  be  obtained  in  the  sirup,  depends 
greatly  upon  the  condition  of  the  stalks  when  worked.  For,  as  will  be 
seen,  the  average  amount  secured  in  all  these  experiments  wa;i  but  77.1 
per  cent.;  still  in  those  sirups  prepared  from  canes  which  were  in  the 
proper  condition  the  amount  was  over  90  per  cent,  of  tlie  crystallizable 
sugar  present  in  the  juice  operated  upon.  (See  experiments  Nos.  6  and 
7.)  It  is  not  improbable  that  even  better  results  may  be  secured  after 
fdrther  experiments  shall  have  perfected  the  process  of  manufacture ; 
but  in  view  of  the  fact  that  such  results  have  been  attained  with  such 
Grade  and  simple  apparatus  as  that  employed  in  the  experiments  here 
recorded,  this  result  is  highly  gratifying. 

We  may  hope  then  to  secure  in  sirup  90  per  cent,  of  the  crystallizable 
sugar  present  in  the  juice  operated  upon. 
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Tlie  results  obtained  in  the  experiments  made  with  stalks  from 
Stoweirs  Evin'greeu  Sweet  Corn  are  most  remarkable  and  (lemaiid  ex- 
planation.    It  will  be  Been  that  the  juice  obtained  from  these  stalks 
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jjave  in  the  laboratory  excellent  results,  and  promised  a  sirup  of  flue 
<iuality.  By  reference  to  the  tables  it  will  be  seen,  however,  that  theses 
simps  (see  experiments  ^os.  26  and  27)  were  wholly  abnormal  and  very 
di8a]>pointing.  These  stalks  were  cut  in  Frederick,  Md.,  October  11, 
])acked  in  a  close  car,  and,  through  an  oversipjht,  allowed  so  to  remain 
during  oppressively  hot  weather  until  the  15th.  They  were  worked  up 
on  the  16th,  17th,  and  18th.  Upon  their  arrival  at  Washington  they 
were  found  so  heated  as  to  render  their  removal  from  the  car  even  diffi- 
cult, and  yet,  as  will  be  seen,  the  juice  expressed  from  them  appeared 
of  excellent  quality,  but  every  attempt  to  produce  from  it  a  crystalliza- 
ble  simp  failed,  ana  an  analysis  of  the  sirup  showed  that  a  very  lar^ 
percentage  of  tue  sugar  had  been  inverted  (in  experiments  Nos.  26  and 
27),  and  that  the  destruction  of  glucose  in  the  sirup  had  been  unasually 
large,  while  the  amount  of  crj'stallizablc  sugar  present  in  the  juice,  and 
recovered  in  the  simp,  was  less  than  30  per  cent 

A  few  of  the  results  attained  ai)pear  to  be  only  explicable  upon  the 
supposition  that  there  have  been  slight  errors  in  analysis,  but  revision 
of  the  work  fails  to  reveal  such  errors,  and  the  results  are  given  in  full 
without  omission,  hoping  that  future  investigation  may  enable  us  to 
solve  difficulties  which  at  present  appear  irreconcilable. 

Comj^ariton  of  the  up^ei-  and  lower  halves  of  sorghum-canes, 

P6F  06IOt. 

Average  per  cent,  of  water  in  17  specimens  of  Chinese  sorglinm tops..  73.  05 

Average  per  cput.  of  water  in  16  specimens  of  Chinese  8orj;hiim butts..  74.  46 

Average  per  cent,  of  water  in  "20  specimens  of  Honduras  sorghum tops..  72.  57 

Average  per  cent,  of  water  in  20  siiecimens  of  Honduras  sorghum -..batte..  76.  15 

Average  per  cent,  of  water  in  2'A  sjn'ciniens  of  Lihrrian  sorghum tops..  71.  67 

Average  per  cent,  of  water  in  *i3  specimens  <»f  Liherian  sorghum butts..  75.  22 

Average  per  cent,  of  water  in  xJ"J  specimens  of  Early  Amher  sorghum.,  -tops..  72.  73 

Average  per  cent,  of  water  in  2*J  specimens  of  Early  Amber  sorghum. butts..  72.  13 

Average  per  cent,  of  juice  from  10  siKcimens of  Chinese  sorghum tops..  45.  17 

Average  per  cent,  of  juice  from  10  specimens  of  Chinese  sorghum butts,.  49.  89 

Average  per  cent,  of  juice  fnun  IG  specimens  of  Honduras  sorghum. -tops..  42.  88 

Average  i>er  cent,  of  juice  from  17  specimens  of  Honduras  sorghum. butts..  45.  44 

Average  per  cent,  of  juice  from  1:5  specimens  of  Libcrian  sorghum tops..  42.  63 

Average  per  cent,  of  juice  from  lii  specimens  of  Lihcrian  sorghum biitta..  44.  50 

Auerage  per  cent,  of  juice  from  11  specimcnsof  Early  Amber  sorghum.. tops..  46.  68 

Average  per  cdnr.  of  juice  from  11  specimcnsof  Early  Amber  sorghum  butts..  50.  58 
Average  specitic  gravity  of  juice  fi-om  17  specimens  of  Chiuese  sorghum, 

tops 1.0725 

Average  specific  gravity  of  juice  from  17  specimens  of  Chinese  sorghum, 

butts 1.0708 

Average  specific  gravity  of  juice  from  21  specimens  of  Honduras  sorghum, 

tops 1.  0602 

Average  specific  gravity  of  juice  ti*om  21  specimcnsof  Hondm-as  sorghum, 

butts. 1.0584 

Average  specific  gravity  of  juice  from  24  specimens  of  Liberian  sorghum, 

tops.... 1.0753 

A\*omge  specific  gravity  of  juice  from  24  specimens  of  Liberian  sorghum, 

butts... 1.  0730 

Average  specific  gravity  of  juice  from  22  specimens  of  Early  Amber  sorghum, 

tops 1.  0765 

Average  specific  gravity  of  juice  from  22  specimens  of  Early  Amber  sorghum, 

butts 1.0771 

Avera«j;e  per  cent,  of  solid  matter  in  juice  from  16  specimens  of  Chinos©  sor- 

glniiu tops..  IG.  21 

Average  per  cent,  of  solid  matter  in  juice  from  17  specimens  of  Chinese  sor- 
ghum     butts..  16.81 

Average  per  cent,  of  solid  matter  in  juice  from  11)  specimens  of  Honduras  sor- 

;:liiui' tops..  13.85 

Avi  ra.::,^e  per  cent,  of  solid  matter  in  juice  from  20  specimens  of  Honduras  sor- 
ghum  butta-.  13.82 
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Per  cent, 
Awra^e  pep  oont.  of  solid  matter  in  juice  from  23  specimens  of  Liberiati  eor- 

ghum tops . .  10.  i>l 

Avera;;o  per  cent,  of  solid  matter  in  juice  from  t^J  spccimetis  of  Liberiaii  sdr- 

ghnm butts..   IG. 71 

Average  per  cent,  of  solid  matter  in  juice  from  19  specimens  of  Early  Aujber 

sor«;bDm tops..   17.59 

Average  per  cent,  of  solid  matter  in  juice  from  21  specimens  of  Early  Amber 

fiorj^liUm - butts..  10.75 

Average  per  cent,  of  water  in  tops,  79  specimens.. 72.45 

Average  {)er  cent,  of  water  in  bntts,  79  Hpeciniens 74.51 

Axenige  i)or  cent,  of  jnice  from  tops,  50  hpeciniens... AXih't 

Avpra;;c  per  cent,  of  juice  from  butts,  51  8i>ecinieus 46.90 

Average  per  c*ut.  of  solids  in  juice  from  tops,  77  sp(^cimens 16.18 

Avera;:e  per  cent,  of  Holiils  in  juice  from  butti*,  80  specimens 16.02 

Average  .^pt^cilir  fx^avity  of  jti ice  from  tops,  84  speciiuens 10.71 

Average  specific  gravity  of  juice  from  butts,  84  specimens 10.70 

From  tbe  above  comparison  it  will  appear  tliat  there  exists  no  marked 
difference  in  tbe  amount  of  juice  present  in  tbe  up])er  and  lower  balves 
of  tbe  canes,  nor  in  tbe  quality  of  tbis  juice  as  indicated  by  eitlier  tbe 
relative  specific  cavities  or  tbe  total  amount  of  solid  matter  liiesent  in 
tbe  juices. 

But  by  reference  to  tbe  previous  tables,  giving  tbe  results  in  detail, 
the  fact  will  aj>pear  in  tbe  case  of  eacb  of  the  sorgbums  examined  tbat, 
during  the  early  stages  of  development  of  tbese  jilants,  tbe  total  sugars 
present  in  tbe  juices  Ms  comparatively  low,  otten  not  one-tliird  of  the 
maximum  afterwards  found  in  tbe  i>lant,  and  consequently  tbe  amount 
of  sirup  poSvsible  to  be  made  from  tbis  immature  cane  is  ])r()portionately 
less  than  that  which  tbe  same  stalks  would  yield  when  fully  matured. 

It  will  also  appear  tbat,  during  tbis  early  and  immature  state  of  the 
plant,  tbe  relativeamountofcrystallizablesui gar  (sucrose)  as  compared 
vitb  the  total  sugars  present  is  much  greater  in  tbe  los\'er  half  of  the 
canes.  Tbi»  comlition  remain.^,  api)arently,  until  tbe  seed  has  reached 
the  milky  st^ite,  at  which  time  tbe  juices  m  both  ])arts  of  the  plant  ap- 
pear to  be  of  equal  vaUie.  lUit  itnuist  not  be  understood  tbat  tbe  maxi- 
mum content  of  sugar  in  tbe  plant  has  been  reached  at  tbis  period  of 
development,  since,  as  will  be  seen  by  tbe  tables,  tbis  is  tar  from  the 
fact 

From  this  period  in  tbe  plant's  development  until  tbe  ])eifci.t  ripening* 
of  the  seed,  the  juices,  appear  to  unirbrnily  increase  in  their  content  of 
crystallizable  sugar,  and  to  decrease  in  their  content  of  uncrystaUizable 
sugar. 

Still  later  in  the  history  of  tbe  plant  there  a])pears  a  slight  deteriora- 
tion in  the  quality  of  tbe  juice  tiom  the  lower  half  of  tbe  stalk,  and  it  is 
found  generally  to  be  somewhat  inferior  to  tbe  juice  from  the  upper  half. 

It  apjiears  probai»le  tbat  tbis  deterioration  of  the  juice  from  the  lower 
part  of  the  cane  marks  the  incijuent  stages  of  death  and  tbe  ultimate 
<l('cay  of  the  plant,  the  roots  and  leaves  failing  in  their  office  to  supply 
Uie  full  amount  of  nourishment  which  tbe  plant  requires.  It  begins  to 
feed  upon  itself,  so  to  speak,  and  it  is  to  be  observed  tbat  at  this  period 
the  off'-.shoot8  from  the  upper  joints  of  .the  stalk  begin  a  vigorous  growth 
and  appear  to  live  as  parasites  upon  the  i>arent  stalk. 

It  will  appear  also  that  at  the  first  examinations  tbe  specific  gravity 
f*f  the  juices  from  tbe  lower  half  of  tbe  cane  is  almost  invarmbly  greater 
than  that  of  the  juicts  from  tbe  upper  halves,  and  tbat  an  equality  of 
j-pecitic  gravity  ai)pears  to  indicate  an  equality  between  tbe  juices  in 
their  content  of  sugainot  only,  but  in  its  relative  proportions  of  sucrose 
aud  glucose. 
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Proximate  analyses  have  been  made  of  the  seed  of  two  varieties  of 
sorghum,  the  Early  Amber  and  the  Chinese,  the  results  of  which  axe 
given  below.  It  will  be  sef  n  that  this  seed  differs  but  little  in  composi* 
tion  from  the  other  cereals,  and  closely  resembles  corn,  audit  will  doubt- 
less piove  valuable  as  food  for  farm  stock. 


Consiitueuts. 


Sorghum  seeds. 


EarljAmber.  Chinese. 


MolBtnre : !  10.57 

Ash ;  1.81 

Fat 1  4.60 

Sugars I  1.91 

AlbumBD,  iDHolabln  in  alcohol I  \L64 

Albumen, sulublom  alcohol i  7.34 

Gum 1.10 

Stai'cb,  color,  ^c 68.55 

Crude  nbur : 1.4S 


loaoo 


L47 
3.05 
2.70 
2.  ft* 
&90 
72 
70.17 
L53 


100.00 


Moisture  was  estimated  fi-om  loss  by  drying  at  105^  0.  Ash,  by  sim- 
ple ignition ;  total  albuminoids  from  total  nitrogen  multiplied  by  6.25. 
Under  "  sugars''  is  given  that  portion  of  the  80  per  cent  alcohol  extract 
which  was  found  soluble  in  water.  The  insoluble  portion  of  this  alcohol 
extract  included  a  little  re<l  coloring  matter,  but  otherwise  seemed  to  be 
identical  with  the  "zein  "  of  maize.  Gum  was  extracted  by  water,  after 
use  of  ether  and  alcohol.  Fat  was  extracted  directly  from  the  sample 
by  absolute  ether;  it  was  yellowish,  semi-solid,  and  very  much  resembled 
the  fat  similarly  extracted  from  corn.  Starch,  color,  &c.,  were  deter- 
mined by  difference.  In  early  amber  there  was  found  64.05  per  cent, 
and  in  Chinese  sorghum  64.74  percent,  of  starch  by  titration,  with  Feb- 
ling's  solution  of  an  acid  extract  made  after  extiaction  with  ether,  alcohol, 
and  water. 

Crude  fiber  is  that  portion,  ash  free,  which  still  remains  insoluble 
after  ti-eatment  of  the  sample  with  ether,  alcohol,  water,  dilute  hydro- 
chloric acid,  and  dilute  potassic  hydrate.  It  is  usually  white  or  slightly 
gray,  and  free  from  nitrogen. 

Proximate  analyses  have  also  been  made  of  the  scum  and  sediment 
obtained  in  defecating  the  juice,  with  a  view  of  throwing  light  upon  the 
chemical  character  of  this  important  process. 

The  result  of  the^e  analyses  are  given  below. 


Constitnentii. 


;  Liberia n 

j    lime  pre* 

cipitate. 


Moisture 

Ash 

Chlorophyll  and  wax 

Sngars        

Hesius  and  tiiice  albumc-a  . . . 

Gnm  

Albuminoids 

Humns  like  subetancea,  diff . 

Crude  liber  

Stnrch  iaonierj* 


9.77 
21.69 
17. 60 
10.  SO 
-3.61 

22.  58 

— ■).  73 

2. 20 

Trace. 


Hoodnraa 
Uni«  prO" 
cipitate. 


100.00 


7.69 
7.00 
K95 

43  96 
8.26 

11.40 
4.55 

12.71 

.48 

Trmie. 


100.00 


Hondoras 
skimmiiigs. 


5.73 
14.8* 
14.44 
15.06 

5.08 
ILIO 

8.05 

.•i.4» 
15.18 


100.00 


The  large  amount  of  ash  in  Liberian  lime  precipitate  and  Hondaraa 
skimmings  was  due  to  the  presence  of  considerable  clay,  which  liad  been 
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twed  to  hasten  the  clarificatiou  of  the  juice.  There  wa^  little  or  no  chiy 
present  in  Houdnnis  lime  precipitate.  The  claying  secras  mechanically 
to  have  carried  down  a  large  proportion  of  the  albumen  in  the  Liberian 
lime  precipitate. 

The  very  great  difference  in  these  waste  products  is  i)robably  due 
almost  wholly  to  differences  in  the  manipulation  of  the  juices. 

Very  probably  there  exists  in  lime  pi'ecipitates  a  combined  organic 
acid;  this  will  be  investigated  in  the  future. 

Whoever  may  detect  error  in  the  methods  employed,  or  in  the  results 
stated,  will  confer  a  favor  by  mentioning  the  same. 

It  is  certainly  most  desirable  that  these  experiments  be  continued 
upon  a  larger  scale,  and  with  at  least  a  dozen  varieties  of  sorghum  and 
an  equal  number  of  varieties  of  sweet,  yellow,  and  white  corn. 

At  least  an  aci-e  of  each  variety  should  ba  grown,  and  the  develop- 
ment of  each  should  be  watched  through  the  season,  and  when  the 
proper  time  for  working  up  the  crop  has  come,  let  the  acre  be  worked 
up  for  sugar.  Such  an  experiment  would  require  little  outlay  and  be 
Iffodactive  of  invaluable  results.  It  would  require  at  least  three  ©r  four 
assistants  additional  in  the  chemical  laboratory  to  attend  to  the  continued 
analyses  of  the  canes,  and  would  necessitate  a  somewhat  larger  appa- 
ratus for  working  up  the  crop. 

The  correspondence  addressed  to  this  division  ui>on  this  subject  of 
sugar  has  steadily  increased  until  it  requires  nearly  all  the  time  of  one 
assistant  to  attend  to  it. 

THE  PEK3IAI^aANATE  PROCESS  FOR   THE  ESTIMATION  OF  SU(&ABS  IN 

JUICES. 

1.  Preparatioii  of  fhe  juice. 

Usually  two  stalks  were  selected  for  analysis.  Their  maturity,  as 
shown  by  the  development  of  blossoms,  seeds,  and  the  color  and  condi- 
tion of  the  glumes,  was  recorded.    Then  were  noted — 

a.  The  weight  of  the  unstripped  stalks. 

6.  The  weight  of  the  stripped  and  topped  stalks,  and,  by  difference, 
the  weight  of  leaves  and  tops. 

c.  The  average  length  and  diameter  of  the  stripped  stalks. 

These  stripped  stalks  were  theft  divided  so  that  tops  and  butts  were 
of  equal  weight.    Then  was  found — 

d.  The  average  length  each  of  tops  and  butts.  The  tops  and  butts 
were  then  separately,  analyzed.  Each  by  itself  was  cut  finely  with  a 
hatchet,  and  then  bruised  in  an  iron  mortar.  The  bruised  mass  was 
then  placed  in  a  small  bag,  and  submitted  to  a  heavy  pressure  in  an 
ordinary  iron  press. 

The  expressed  juice  was  collected  and  weighed,  and  the  percentage 
calculated  to  the  misiripped  stalks  taken. 

The  juice  thus  obtained  usually  was  greenish  from  the  presence  of 
chlorophyll.  As  the  jilant  uiatured,  the  color  of  the  juice  inclined  to 
amber,  and  in  perfectly  ri]ie  stalks  (especially  of  the  Early  Amber 
^'ariety)  the  color  was  red,  from  the  presence,  in  the  central  portion  of 
the  stalk,  of  a  red  coloriui::^  matter  sparingly  soluble  in  ether,  readily 
tli«solved  by  80  per  ceut  alcohol. 

The  specific  gnivity  of  the  juice  was  determined  usually  by  a  pikno- 
meter.  It  was  found  that  the  readings  given  by  an  accurate  hydrome- 
ter accorded  well  with  the  specific  gravity  indicated  by  weight,  if  the 
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jnioe  was  previously  allowed  to  stand  for  about  half  an  hour^  to  allow 
included  air  to  escape. 

A  weighed  portion  of  the  juice  was  dried,  at  a  heat  not  exceeding 
100^  C,  until  two  successive  weights  showed  but  little  variation ;  the 
percentage  of  residue  thus  found  was  stated  as  total  solids  in  juice. 
These  figures  can  be  regarded  only  as  fair  approximations,  for  chemists 
are  well  aware  of  the  difficulties  attending  the  perfect  desiccation  of 
saccharine  juices.  In  this  connection,  however,  the  residts  are  valuable 
aa  checks  upon  the  sugar  determinations. 

For  determination  of  sugars  in  'the  juice  100  c.  c.  were  taken,  and 
made  in  every  case  to  125  c  c.  by  addition  of  solution  of  subacetate  of 
lead  and  water.  Among  other  substances  precipitated  by  the  treatment 
were  chlorophyll,  albumenoid  matter,  gum,  and  lead  salts  of  the  m(H^ 
ganic  acids  of  the  ash.     , 

The  liquid  was  filtered  perfectly  clear  through  dry  paper,  and  was 
sometimes  colorless  and  sometimes  amber.  Every  10  c.  e.  of  this  liquid 
represented  8  o,  o.  of  the  original  juice. 

For^the  determination  of  glucose,  10  c.  c.  of  this  filtered  liquor  were 
taken,  and  for  sucrose  5  c.  c. 

The  portion  for  glucose  was  treated  with  considerable  excess  of  Fehl- 
ing's  solution,  and  carefully  heated  on  the  water-bath,  a  tiiermometer 
being  inserted  in  the  liquid,  which  was  not  allowed  to  rise  above  75<3  C. 
At  this  temperature  perfectly  pure  sucrose  does  not  reduce  Fehling's 
solution  in  the  least. 

The  portion  for  sucrose  was  inverted  by  boiling  half  an  hour  with 
slight  excess  of  dilute  hydrochloric  acid.  The  inverted  sugar  thus 
formed  was  then  treated  with  large  excess  of  Fehling's  solution,  exactiy 
as  above  described,  except  that  it  was  not  necessary  to  keep  the  tem- 
perature lower  than  the  heat  of  the  water  bath  (100^  C). 

The  precipitated  red  suboxide  of  copper  was  then  thoroughly  washed 
with  hot  water  by  decantation  and  filtration  (without  aspiration  usually) 
through  fine  paper.  It  was  then  dissolved  m  an  acid  (sulphuric)  8olu« 
tion  of  ferric  sulphate,  and  the  amount  of  ferrous  salt  determined  by 
titration  with  potassium  permanganate. 

This  method  for  determining  glucose  depends  upon  the  following  facts; 

1.  That  two  molecules  (360  paints  by  weight)  of  glucose  (C^  H,aO«)  will 
reduce  from  Fehling's  solution  five  molecules  of  cuprous  oxide  (5  Cua  O). 

2.  That  the  five  molecules  of  cuprous  oxide  thus  pi*ecipitatea  will  re- 
duce in  acid  sol.  five  molecules  of  ferric  sulphate  (Fe3  (S  O4)  3)  to  form 
ten  molecules  (1,520  parts  by  weight)  of  ferrous  sulphate  (Fe  S  O^  as 
is  explained  by  the  following  equation: 

(  5  Cu2  O  )   ,   (  5  Fe2  (S  04)3 )   ,   (  5  H2  S  O4 )  _  f  10  Cn  S  O4  J  , 
)  715  parts  )  "^  \  2,000  parts  i  "^  (  490  parts  )  ""  )  1,595  parts  f  ^ 

i  10  Fe  S  O4 )   .    (  5  H2  O  ) 

)  1,520  parts  )  "^  \  90  parts  J 

The  ten  molecules  of  ferrous  sulphate  thus  formed  will  decolorize  (^ne 
molecule  (31G.2  parts  by  weight)  of  potassium  permanganate  (K,  ]\iug 
Os),  thus: 

(  10  Fe  S  O4  )   .    (  K2  Mn2  O3  )   .   (  8  H2  S  O4  >       (  5  Fe.  (8  O^)^  \   , 

\  1,520  parts  J  "*"  \  316.2  parts  f  ■*"  )  784  parts  i  ~  \  2,000  parts  )  "^ 

j2MuS04)   .    (     K2SO4    )   .    (    8H2O    ) 

\  302  parts  J  "^  \  174.2  parts  )  "*"  U44  parts  f 

By  following  this  explanation,  it  appears  that  two  molecules  of  {j;'hi- 
cose  are  exactly  represented  by  one  molecule  of  potassium  permanga- 
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nate,  as  will  appear  from  the  following,  by  omitting  the  second  and  third 
members  of  the  series.    Thus : 

j  2  0«  ELu  0«  >      (  5  Cu,  O  )       ( 10  Fe  S  O4 )       (  K2  Mn,  Og  > 
\  300  parts  )  ~  \  715  parts  )  ""  )  1,520  parts  )  ~  (  31C.2  parts  ) 

In  other  words,  316.2  parts  by  weight  of  potassium  permanganate  are 
equivalent  to  360  parts  of  glucose,  or  one  i>art  of  i)ermanganate  corres- 
ponds to  1.1385  paits  of  glucose.  If,  then,  the  amount  of  permanganate 
decolorized  be  multiplied  by  1.1385  it  will  correctly  represent  the  amount 
of  glucose  present.  So  much  for  the  theoretical  explanation.  In  prac- 
tice it  is  found  that  each  chemist  must  determine  for  himself  his  titra- 
tim  error  by  estimations  made  upon  sugar  of  known  purity. 

This  individual  error  is  due  to  the  dilhculty  in  determining  the  exact 
end  reaction  |  experience  has  shown,  in  the  course  of  this  work,  that 
the  point  where  the  color  of  the  permanganate  barely  appears  in  the 
rapidly  agitated  liquid  is  nearly  identical  with  the  true  end  reaction. 
Some  operators  carry  the  titration  a  little  further  until  a  faint  rose  tint 
ifl  permanent  for  abot\t  two  seconds.  Each  man  who  has  done  tliis  work 
has  carefully  determined  his  titration  error,  and  aU  figures  submitted 
have  been  corrected  therefor.  The  iron  solution  works  best  if  very 
strongly  acidulated  with  sulphuric  acid.  The  most  convenient  strength 
for  the  permanganate  solution  is  4.392  grams  to  the  liter,  equal  to  .005 
grams  glucose  lor  each  cubic  centimeter. 

In  the  earlier  part  of  these  determinations  it  was  not  considered 
necessary  to  thoroughly  wash  the  precipitated  suboxide  of  copper  before 
dissolving  it  in  the  ferric  sulphate  solution.  Carefully  performed  ex- 
periments, however,  showed  that  washing  was  best,  and  that  the  results 
obtained  on  unwashed  suboxide  would  equal  those  on  the  washed  if 
multiplied  by  .0676  for  glucose  and  by  .9438  for  sucrose. 

As  the  results  of  much  careful  work,  it  api>ears  that  if  the  suboxide 
be  well  washed,  and  if  each  operator  determines  his  titration  error,  the 
determination  of  glucose  by  this  method  is  very  accurate. 

The  amount  of  glucose  found  was  divided  by  the  weight  of  8  0.  c.  of 
the  juice  analyzed  for  percentage  of  glucose.  The  sucrose  was  found 
by  subtracting  from  the  total  glucose  after  inversion  the  amount  origi- 
nally present  in  4  c  c.  of  the  juice,  and  multiplying  the  remaining  glu- 
eose  by  .95.    The  percentage  wa»  then  calculated  in  tJie  usual  way. 


SUG^AB  BEETS. 


Seven  sample*  of  beet-roots  in  theur  natural  condition  and  one  sample 
of  sliced  and  dried  root  have  been  received  and  tested.  Table  No.  I 
pives  the  names  and  addresses  of  senders  and  dates  of  analyses.  No 
mtormation  has  been  received  concerning  the  kind  of  seed  sown,  except 
from  the  sender  of  samples  1,  2,  and  3,  and  none  in  any  case  as  to  fer- 
tilization, cultivation,  or  crops  obtained.  Table  No.  II  gives  the  results 
01*  analytical  tests,  and  shows  that  only  two  roots,  samples  1  and  3,  como 
np  to  the  requirement  for  a  good  sugar-beet,  these  being  the  only  ones 
which  contain  not  less  than  80  per  cent,  or  cane  sugar  in  the  soluble 
matter  of  the  juice.  The  juice  of  sample  2  contains  0.8  per  cent.  iWe 
of  cane  sugar  than  sample  3,  but  also  contains  1.9  per  cent,  more  of  mat- 
ter  not  sugar,  thus  bringing  the  proportion  of  cane  sugar  in  t^he  solubles 
matter  down  to  73.3  per  cent.,  and  caumng  this  sample  to  rank  the  poor- 
est but  one  in  the  list  in  this  respect. 
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Amilyies  of  sugar  beds. 
I. 


Kamber. 


Sender. 


Seeder'**  addi-ess. 


Date  received. 


;  Kind  of  seed 
sown. 


1 WilKuinCartwTijilit    Oawf go,  N.  Y AprillO,  1880 }  Impf^rlai. 


AVilHamCartw'iijfht.: do ; do 

3 William C'rutvrrlght  \ do i do ♦ 

4 » .,    i;.  ^f.  Jitijig iV.ahodv.  KajiH ,  Man  Ii  10,  Ic^O 

.% rh;irlf  s  Khomlca A'ineluiid,  N. -X :  Kehiuarv  3,  1H80 ' 

1] J:.  M.  Kut,%' ,  Peabodv,  Kau9 '-  March  IG,  1R«0 , 

7 A.  D.  Coffoo ,  rerry,  iowa DtHjember  17, 1879... 


l>o. 
Do. 


II. 


Number. 


.f  I    '    '^■^ 


«.a 


s 


l.D 
J. 4  ' 

3.1  ; 


55' - 

47.  U 
W.2 

4«.3 

fKl.« 

GO.U 


10.7 

1».7 
1).4 

8.9 


P2, 


&§     '    ."? 


!--3     I 


I* 


lip 

'  <^    J; 


2.4 

85.  G  < 

a.o 

7a.  ri  ' 

2.0 

W.  2 

li.6 

79.2 

4.3 

r>rt.C  ' 

2.5 

7R3 

Z7 

70.7 

I.  I    , 
5.0 

6.4  I 

5. 5 
4.6! 
4.8  1 
5.3 


1.075 
1.067 
1.053 
L058 
1.003 
1.055 
l.OtiO 


8&5 
88.6 

78.4 

77.0 
86.0 


Analysis  of  sugar  beet  sliced  and  dried. 

FroDi  J.  S.  Pitman,  Providence,  R.  I. 

Water  was  added  to  the  dried  i)owdenMl  root  in  quantity  to  make  the 

moisture  of  the  materinl  77.3  per  cent    From  this  mixture  67.9  per  cent 

of  juice,  specific  gravity'  l.OSO,  was  obtained,  which  gavCj  calculated  to 

the  dry  root — 

Per  cent. 

Sucrose 17. 21 

Ghicose 1.  :{1 

The  i)ress-cake  from  the  foregoing  operation  was  exhausted  three 
times  in  succession  with  water,  each  time  an  amount  being  taken  equal 
to  ten  times  the  weight  of  root  taken :  IVom  the.sc  combined  washings 
the  following  results  caleulateil  to  the  dry  root  were  obtained: 

•  IVr  cent. 

Sucrose 8,o(> 

Glucose 0. 4d 

GThe  combined  results  are — 

Water U.J4 

Total  sucrose 25.  r>l 

Total  glucose 1.7H 

Undetermined 6X  4i» 


100.00 


ANALYSES  OP  MARLS,  SOILS,  CLAYS,  ETC. 


FA'equent  applications  are  made  to  the  department  for  analyses  of 
marls,  soils,  cla>^,  peat,  and  similar  substances,  and  refeiTed  to  this 
division,  and  in'mauy  cases  the  analyses  have  been  made,  the  results  of 
some  of  which  are  given  in  the  following  pages. 

It  is  obviously  impossible  to  comply  with  all  the  demands  made  for 
such  work,  and  in^iew  of  the  purely  local,  if  not  pcr.sonal,  character  of 
the  work,  it  hardly  seems  desirable  that  the  limited  force  in  the  labora- 


Digitized  by 


Google 


EEPOKT   OF   THE   C^HEMIST. 


69 


tory  should  be  employed  ill  surb  analyses.  To  bo  of  any  value  praeti- 
taliy^  tbe  analysis  must  be  thoroughly  performed,  and  lew  are  awai'e  of 
the  time  required  and  labor  involved  in  making  a  complete  analysis,  and, 
as  will  be  seen,  it  not  infrequently  happens  that  specimens  of  marl,  &c., 
submitted  for  examination  ai-e  quite  worthless,  and  the  time  g:iven  to  their 
analysis  practically  lost  The  same  remark  applies  to  ores,  mineniLs, 
aud  mineral  waters,  of  which  there  are  very  many  specimens  received 
irom  all  parts  of  the  country,  generally  from  those  without  much  knowl- 
edge concernin«:  the  general  character  of  the  specimens  sent,  which 
epecimens  almost  always  prove  worthless. 


Cons 

titmnts. 

No.  1. 

No.  2. 

No.  3. 

Per  cert. 
a  10 

No.  4. 

No.  5. 

Wat«r 

Per  c^U. 
16.}M> 

y.9S 

Prrcfv.f. 
17.4:i 

Percent. 
10.05 

Or^uiio  mattor.. 
Rind 



w.     1"' 

"'*"w.'aj 

."!!!!.!!! 

Lime 

7.  r,l 

.  SO 
23.31 

.86 

.*J;) 

.SI 

32.  ;;4 

2.  iO 
45.  CD 

18 

^agnesift........ 

Tract'. 

Iron  oxide 

Tracv. 

JLIamina ....    ... 

u3  C6 

PotAM*.  , 

2.*63 

Silicic  acid  (combiBCMl) . 
CUorine 

Gl  49 

.14 

SaJphorio  acid  .. 

Pbonphoric  acid . 

T'««"«)  .. 

Girbonicncid.... 

li;.96 

9.  .-0 

9i>.54 

ioa4o 

91.  UO 

ao.bi 

98. 08 

No.  1. — (»r««o  Mud  marl  from  Meridian,  Miss. 

No.  2. — Clivy  from  Maryland. 

>'o. :).— Clay  from  Potomac  Terra  Cotta  Company. 

No.  4.— TCaoIln  fW>ni  Maryland. 

No.  5.~-KaoUu  frow  Virj^inin, 


ConsUtacnts. 


No.  I.    ;    No.  2.        No.  3.        No.  4. 


No.  i 


No.  0. 


Sand  ifid  clay 

Ino  oxide 

Alomixu 

Carbonate  of  limo. . 

OrjEanic  matter 

Wat«r. 


Phoq>boricacid. 
PotaaM 


'  percent.    Percent.  '  Pcrccttf.    percent.  \  Percent,  \  Peretnt. 
4;.CJ  41X67  o5.i.'U}  2.('0  >        fc7.7li  C5.7J 


07.  I'J 


57.33 


(11.71  1 


9S.00 


&23'| 

1.22  I 

4.84  j 


Tn'ta  . .   Traces  ..   Traces  . .  ■ 
Tt  i>  f:*  .,;  Traces  ..j  Traces  ..; 


.Hi  Trac«« . 


\\'0.  uj  .     loa  (K)  '     100.  uo  , 


3.b2 
2«.4^ 


ConstltuentH. 


8aad  and  cby. 
Iron  oxide ..... 
Almuioa. 


No.  7.    )  •  No.  8. 

I 


No.  9.        No.  10.    ,  No.  U.   !  No.  12. 


Pet- cent,  i  Percent^  .  Percent.  <  Per  ant.    Percent.  '  Perc^it. 
5J.U7  .        81.10  i        tr.'.42  1.  :»2t  4.70  i  is).  29 

I      io.:>o  ; 


Carbonate  of  limo 40. 

Orcanic  mnttiT 

Water   

Phosphoric  acid Tv.wc 

Potassa L'l  arc 


a  40 


9r,.  Hi  04. 30  ,         10.  n 

1.  <:>   

1.00    

j  Times Tra<'f'.^. 

.  40  I  ii-a*  cH Traces. 


ioo.no ,     loaoo 


99. 37  !     loa  00  :     loo.  oo  * 


100.  »J0 


XoH.  I.  2.  3.  Marin  fi-onj  Eutcrpri."»c,  Minn. 
No.  4.  >rarlH  IVom  Fnion  OouTitv.  Kl«>vi<li». 
N<».  5.  (ir^'eiJ.siiMl  niail  from  Still  Tond.  Md. 
No.  ft.  Srill  'huTOcd'  fnmi  Dismal  Swump. 
No.  ?,  Marl  from  Calhonu  StiUion,  Mi.v-i. 
No,  H.  Cv-IinNm^^  mar!  from  Vijgiula. 
No.  9.  Marl  fri»rn  Grt>fin  Cove  Sfirins*.  Fla. 
N<».  10.  Limt^iouv  lioin  Cedar  Spriu,;s,  l*fc 
No.  11.  Marl  fn>m  Mani.stee,  Mich. 
Ko.  12.  Mail  from  lioydton,  Ya^ 
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SOIL  FROM  SilALL  MaNGROVB  ISLAND,  OFF  THE  FLORIDA  COAST. 
Received  from  Prof.  S.  F.  Bard. 

Tills  was  a  peaty  mixture,  containing:  co'i.siderable  nnrleromposed 
woody  mutter.  Owing  to  the  small  amouuc  received  a  i)artial  examina- 
tion only  was  made. 

Water  and  volatile  matter* 22.76 

Soluble  in  nitric  acidt 44.  K^^ 

Wliitesaud - 32,39 

100.00 

Tlie  presence  of  so  lar^e  a  quantity  of  phosphate  of  lime  in  the  above 
sample  ap[)ears  to  iuvlicate  an  extensive  deposit  oi  this  mineral  in  the 
iumiediute  vicinity  where  the  sample  was  obtained. 

UNPRODUCTIVE    SOIL. 
From  L.  Allen,  Oak  Hill,  Volusia  County,  Florida. 

The  analysis  of  this  soil  shows  that  its  barrenness  is  very  likely  dne 
to  a  lack  of  constituents  suitable  for  plant  nourishment,  and  not  to  th^e 
presence  of  any  injuiious  substance. 

It  contains — 

Per  cent. 

Moisture : 1.05 

Organic  matter 7. 00 

Soluble  in  acid 2.  t>0 

Whit©  Band 89.35 

100.00 

PEATY  SOIL. 

Received  from  William  W.  Wood,  Jutland,  near  Point  Lookout,  Saint  Mary's  County, 

Maryland. 

A  water  extract  from  this  soil  had  an  acid  reaction  and  gave  deciiled 
reactions  for  sulphates  and  chlorides  of  iron,  lime,  magnesia,  potash, 
and  soda,  together  with  a  little  organic  matter.  This  water  extract 
amounted  to  11.84  per  cent,  of  the  original  soil,  and  consisted  of — 

Sodium  chloride,  NaCl  (common  salt) 15 

Potassium  cbloride,  KCl 46 

Magnesium  chloride,  MgCU 9*2 

Potassium  sulphate,  KjS04 -•    2.6§f 

Calcium  sulphate,  CaSO^ 1.47 

Iron  sulphate  (copperas),  FeS04 2.  4.'* 

Iron  sulphate,  ferric,  Fea(S04)3 3L0J 

Organic  matter,  bjF  dilference  ....•• ,^ 

11. 64 

The  large  amount  of  soluble  iron  salts  is  remarkable.    Tliey  are  inju- 
rious to  crops  excei)t  when  present  in  very  small  quantities.    On  the 
other  hand,  the  considerable  amount  of  i>ota«h  is  a  favorable  indication. 
It  would  be  best  to  allow  the  air  to  have  free  access  to  this  soil,  so  that " 
the  soluble  salts  of  iron  may  become  insoluble  and  harmless. 

•Includes  1. 008  percent,  of  nitrogen,  equivalent  to  1, 224  per  cent,  of  ammonia  (NHs). 
ilucludes  13.74  per  cent,  of  phosphoric  acid  (P«0ft),  equivalent  to  30.00  per  cent,  of 
phosphate  of  lime,  (Ca9(P04)9);  al»o  m)m%  oarbouate  aud  a  trace  of  potash. 
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LEAF  MOLD. 
Received  from  J.  F.  Annour,  Manistee,  Mich. 

Examined  for  heating  purposes,  gave  as  follows: 
The  sample  was  first  cUied  and  pulverized. 

Moisture 8.48 

Aah w 17.  im 

Bituminous  matter 51.98 

Coke 21.58 

100  00 

When  dried  the  heating  value  of  this  sample  would  he  approximately 
the  same  Jis  that  of  dry  peat. 

Its  fertilizing  value  is  represented  by  2.10  per  cent,  of  nitrogen,  equiva- 
lent to  2.55  per  cent,  of  potential  ammonia 5  a  trace  of  phosphoric  acid 
was  present,  but  no  potash.  As  an  addition  to  a  compost  heap  it  would 
probably  prove  valuable. 

COMIVIERCIAL  FERTILIZERS. 

As  in  former  years,  a  considerable  number  of  commercial  fertilizers 
has  been  analyzed  and  reports  made  upon  their  value.  Nearly  all  these 
fertilizers  have  had  a  local  reputation,  good  or  bad,  in  the  sections  from 
which  they  came,  but  it  seems  hardly  advisable  to  print  their  analyses 
here,  becanse  they  are  of  interest  to  only  a  very  few  persons.  At  the 
same  time  it  is  very  important  that  the  farmer,  who  is  obhged  to  buy 
fertilizers,  should  thoroughly  understand  what  constituents  give  value, 
and  what  others  merely  add  weight.  It  has  been  found  as  the  result  of 
experience  that  the  following  substances  are  necessaiy  to  the  plant  that 
it  may  grow  and  mature  properly. 

I.— NITROGEN. 

It  is  not  proven,  and  it  seems  very  doubtful,  whether  any  part  of  the 
nitrogen  absorbed  and  assimilated  by  plants  is  derived  directly  from  the 
free  nitrogen  in  the  air.  On  the  other  hand,  abundant  evidence  exists 
that  ammonia,  or  any  substance  which  can  furnish  it,  and  nitrates  have 
direct  and  positive  effects  for  good  on  growing  plants.  No  plant  has 
ever  been  examined  which  did  not  contain  a  greater  or  lesser  proportion 
of  nitrogenous  constituents  at  all  stages  of  its  development,  and  in  all 
its  essential  organs.  The  amounts  of  nitrogenous  constituents  vary 
greatly  in  different  families  of  plants,  in  different  members  of  the  same 
&mi]y,  and  in  eaeh  individual  at  different  stages  in  its  growth.  Hence 
an  intelligent  discrimination  should  be  made  in  applying  nitrogenous 
fertilizers,  in  order  that  the  necessities  of  the  growing  plant  may  be  sat- 
isfied without  excessive  waste  and  expense  for  the  fertilizer.  Nitrogen 
may  be  furnished  to  the  plant  in  three  ways,  viz : 

■    .'  "      tmonia. 

irrue  ammoiua  gas  (NHa)  is  liberated  from  many  substances  when 
putrefying,  and  carbonate  of  ammonium  ((NH4)2C03)  always  results 
from  the  decomposition  of  urine,  stable  manure,  cKrc.  In  these  forms 
ammonia  has  the  characteristic  pungent  odor  of  *' hartshorn,^  so  well 
known.  Besides  these  familiar  sources,  the  distillates  from  gas-works 
and  those  obtained  in  charring  bones,  &c.,  for  the  manufacture  of  animal 
cliarcoal  ("  bone  black"),  furnish  large  quantities  of  ammonia,  which  is 
made  into  a  white  crystalline  sulphate  ((NH4)tS04),  and  thus  furnished 
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to  tbe  tirade.  This  sulphate  of  ammonium  varies  in  color  from  pure 
white  to  nearly  black,  according  to  the  quantity  of  tarry  impurities  pres- 
ent. It  has  no  odor  when  jmre,  and  only  a  sli|?ht  tiirry  odor  when  quite 
impure.  A  pure  sample  yields  upon  analysis  25.75  per  cent,  of  ammonia 
gas  (XH3) ;  commercial  samples  are  valuable  just  in  proportion  to  the 
amount  of  ammonia  they  yield  upon  analysis. 

The  following  analysis  represents  the  composition  of  a  very  good  com 
mercial  sample: 

Anal y sift  0/  comincrctal  ammonUnn  sulphate. 

Moisture,  loss  at  110^  C 23 

Iron  oxide  (FcO) 2S 

VolatUe  tarry  substances,  by  ditt'ereuco , 1. 17 

Ammon la  (N H3) 25. 66 

Sulphuric  add  (SO3) 60.  C4 

Oxygen,  corresponding  with  nmmouia - 12. 07 

100.00 
These  constituents  were  copibine<l  as  follows: 

Moisture 23 

Volatile  tarry  substances 1. 17 

Iron  sulphate  (FeSO^,  with  trace  Fcj(S04);,) 49 

Ammonimii  sulphate  ((NH,XB04) 98.11 

100.00 

Probably  there  is  no  better  way  of  applying  ammonia  to  the  soil  tlian 
in  the  form  of  ammonium  sulphatt. 

Nitrogen  may  also  be  fiirnished  to  crops  as — 

h.  Potentml  ammonia. 

By  the  term  ''  potential  ammonia'-  we  understand  that  the  substance 
spoken  of  contains  a  certain  quantity  of  nitiogen,  which,  under  favoi*ablo 
conditions,  may  have  a  food  value  equivalent  to  a  certain  amount  of 
ammonia.  The  substances  which  contain  nitrogen  that  may  furnish  this 
potential  ammonia  are  various  both  in  chemical  composition  and  physi- 
cal form.    Some  of  the  principal  kinds  will  be  enumerated. 

1. — Excrements, 

Ordinary  ham-yard  manure^  if  properly  housed  and  applied,  is  one  of 
the  most  valuable  of  fertilizers.  It  is  very  complex  in  its  chemical  com- 
position, but  contains  a  very  considerable  amount  of  nitrogen  in  such  a 
form  as  to  readily  furnish  nitrogen  to  the  growing  plant.  The  urine  of 
animals  is  also  rich  in  valuable  nitrogenous  matters,  and  when  pro|)6rly 
applied  will  well  repay  the  cost  for  storage  and  handling.  Besides  these 
couimon  forms  there  are  a  number  of  localities  in  our  Southern  States 
where  hat  excrements  are  found,  usually  in  caves.  These  excrements  are 
very  rich  in  potential  ammonia,  and  have  proven  very  valuable  fertilizers. 
In  the  annual  report  of  tliis  department  for  187G^  pp.  49  to  52,  will  be 
found  several  analyses  of  bat  guano.  A  sample  this  year  received  from 
M.  W.Townsend,  Austin,  Tex.,  contained  the  following  valuable  con- 
stituents :  Total' nitrogen,  11.088  per  cent.,  equivalent  to  13  4()4 percent 
potential  ammonia ;  Potassium  oxide  (KoO),  .01  per  cent.  ]  and  Insoluble 
Phosphoric  acid  (P2O5),  C.18  per  cent. 

Gttano  is  another  excrementitious  substance  which  has  been  abundantly 
used  and  with  excellent  results.  It  is  rich  in  nitrogen  in  a  readily  avail- 
able form.  It  should  only  bo  bought  upon  analysis  of  some  reliable 
chemist,  as  many  inferior  imitations  are  sold  by  unprincipled  parties. 
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A nalysis  of  a  so-cdlhd  ' '  r/wa mo. *' 

Water : 14.  Dr. 

Orijauic  and  volat  ili^  * iili.  Oo 

iSolubU'  in  water  autl  acitls Cil.Vl 

8aml  anil  day 10.  IW 

100.00 

The  following  were  the  valuable  minerfil  constituents; 

Per  cent. 

PhoRphoric  acid,  soluble  (PA-,) r>.02 

Pbospboric  acid,  reverted  (PiO,,) ^'-^4 

Phoepboric  acid,  insoluble  (P  Oft) ^j.*-^ 

Poiausium  oxide  (K2O) 2.2:^ 

2, — Animal  and  vegeUihle  refuse. 

Dried  blood,  meat  Bcraps,  fish  and  fish-oftal,  gelatine  and  glue  waste, 
tlie  pomace  left  after  expressing  the  oil  from  castor,  linseed,  and  cotton 
seeds,  areall  valuable  sources  of  nitrogen.  Very  much  depends,  however, 
upon  their  mechanical  condition,  and  in  estimating  their  value  due  regard 
must  be  had  to  their  fineness,  freedom  from  moisture,  &c. 

Of  very  much  lower  and  more  variable  value  aresuch  substances  as  hair, 
vool,  and  shoddy  waste,  clippings  of  hides,  horn  scraps,  &c.  Although 
these  substances  may  furnish,  upon  analysis,  considerable  potential 
ammonia,  their  compact  texture  or  indestructible  chai^acter  prevents 
them  from  decaying  rapidly  enough  to  be  of  any  marked  value  to  the 
growing  crop.  An  examination  of  shoddy  waste  gave  the  following 
results: 

From  "West  Itiding  Shoddy  Works  Company,"  Dew&bnrg,  England. 


Constitnents. 


MoiihiTc 

Organic  matterf . 


First 
ostiniatlon. 


6.07 

85.63 

8.30 


100.00 


It  is  very  doubtful  whether  this  would  prove  of  any  direct  fertiliising 
value. 

A  good  many  other  waste  products  are  used  with  varying  success. 
Great  care  should  be  taken  in  their  selection,  and,  if  possible,  the  opin- 
ion of  au  experienced  chemist  should  be  had.  The  third  form  in  which 
nitrogen  can  be  applied  to  plants  is  in  the  form  o^ filtrates, 

t.  titrates. 

Tb  '  heap  nitrate  at  present  used  a?-'  a  fertilizer  is  nitrate  of 
sodium  (^aNOg),  commonly  known  as  Chili  salt]>eter  or  Chili  niter. 
Its  value  depends  tpon  its  i)ercentag'e  of  iiitro^iien.  When  perfectly 
pure  and  dry  this  salt  contains  ID. 47  per  cent,  of  nitrogen ;  but  in  prac- 
tice this  amount  is  not  reached,  owing  to  the  presence  of  impurities  and 
to  the  fact  that  this  salt  readily  absorbs  water  from  the  air.  Nitrates 
are  tho  most  expensive  sources  of  nitrogen, 

U.— POTASH  SALTS. 

Equally  valuable  and  necessary  to  the  growtli  of  a  plant  are  salts  of 
potaaJL.    They  are  valuable  in  proportion  to  tlie  amount  of  pota.ssium 

*  Potential  aminonia  iu  organic  matter,  5.40  per  cent. 

t Contains  of  potential  ammonia,  *,>.76  per  cent. ;  5.7:1  prr  cent. 
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oxide  (K2O)  tbey  can  furnish.  The  principal  forms  used  are  wood  ashesy 
in  which  the  pr>tash  exists  in  variable  amounts,  chiefly  as  carbonate 
(K2CO3);  chloride  of  potassium  (KCl),  commonly  known  as  "muriate  ot 
potash,"  and  sulpJiate  of  potcuisium  (K2SO4). 

These  salts,  when  pure,  contain  the  following  amounts  of  potassium 
oxide: 

Per  cent,  of  potash. 

Potassium  carbonate  contains 68.16 

Potassium  chloride  contains , 63.17 

Potassium  sulphate  contams 54.06 

The  commercial  salts  are  never  pure,  but  an  analysis  showing  their 
content  in  potash  serves  to  fix  their  value.  Potassium  carbonate  is  not 
sold  in  the  markets  to  any  great  extent  except  for  soap-making.  Applied 
in  moderate  quantities  in  the  form  of  wood-ashes,  it  is  valuable,  but 
used  in  excess,  it  acts  as  a  caustic  injurious  to  plants.  It  is  customary 
to  sell  potassium  oxide  in  the  crude  chloride  (*'  muriate'')  at  a  somewhat 
lower  rate  than  it  commands  in  the  form  of  sulphate.  There  seems  to  be 
two  reasons  for  this  discrimination :  firstly,  potassium  chloride  can  be 
produced  more  cheaply  5  secondly,  it  is  strenuously  held  by  some  that 
the  effects  of  equal  amounts  of  potash  in  the  forms  of  chloride  and  sul- 
phate are  decidedly  to  the  advantage  of  the  sulphate.  At  the  same 
time  the  Connecticut  Agricultural  Experiment  Station  •  has  shown  that 
several  of  the  much-praised  sulphates  were  more  properly  chlorides. 
Whether  this  preference  for  the  sulphate  is  based  upon  facts  or  on 
theory  is  certainly  worth  careful  experimentation,  that  some  definite 
conclusions  may  be  reached. 

ni.— PHOSPHORIC  ACID. 

Phosphoric  acid  as  such  is  not  used,  but  it  is  supplied  usually  as  a 
phosphate  of  lime,  either  in  ground  and  otherwise  prepared  bone  or  as  a 
superphosphate  of  lime  prepared  from  bone,  rock  guanos,  apatite, 
rock  phosphates,  and  phosphatic  marls,  such  as  those  found  abun- 
dantly in  South  Carolina  and  other  portions  of  this  country. 

Phosphoric  acid  (or,  more  strictly,  phosphoric  oxide^ — P2O6)  exists  in 
fertilizers  in  three  conditions  of  very  different  commercial  and  agricult- 
urfli  value.  In  the  order  of  their  value  for  fertilizing  purposes  they 
are  known  as  soluble^  reverted^  and  imoluble  phosphoric  acid.  These 
will  be  separately  described: 

1. — Soluble  phosphoric  acid. 

This  exists  as  an  acid  phosphate  of  lime  (CaO.SHaO.PaOs),  and  is 
formed  by  treating  bones  with  a  proper  quantity  of  sulphuric  acid  ("oil 
of  vitriol,''  H2SO4).  This  acid  phosphate  is  freely  dissolved  by  waten 
and  has  been  proven  to  be  more  promptly  useful  than  either  "reverted^ 
or  <^ insoluble"  phosphates  of  lime. 

2. — Reverted  phosphoric  acid. 

This  is  also  combined  with  lime,  but  in  a  different  proportion.  This 
hme  salt  is  represented  by  the  symbol  (2CaO,  H2OP2O5).  Beverted 
phosphate  of  lime  results  from  a  change  that  occurs  upon  long  keeping 
of  the  soluble  phosphate.  It  is  not  soluble  to  any  appreciable  extent 
in  water,  but  in  the  processes  of  analysis  is  dissolved  in  a  solution  of 

*  Aimaal  Beport  Conn.  Agiio.  £xp.  Sta.,  p.  37,  (1879.) 
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amTnoninni  citrate.  Its  fertilizing  action  is  believed  not  to  be  as  prompt 
as  is  that  of  sulublo  phosphates,  still  it  is  far  more  valuable  than  insoluble 
phosphate.  ' 

3. — Insoluble  phosphoric  acid. 

Insoluble  phosphate  of  lime  (SCaOPfOs)  is  not  soluble  either  in  water 
or  in  aramoiiiam  citrate  solution.  Its  effect  upon  crops  is  comparatively 
slow,  and  its  agricultural  value  depends  upon  the  comlition  in  which  it 
exists,  silica  if  in  bones  its  value  is  much  greater  than  in  the  form  of  pul- 
verized  mineral  phosx)hate. 

SUPERPHOSPHATES, 

Superphosphates  are  commercial  fertilizers  in  which  all  or  a  part  of 
the  phosphoric  acid  has  been  rendered  soluble  by  treatment  with  sul- 
pburic  acid.  In  a  recent  well  prepared  superphosphate  nearly  all  the 
phosphoric  acid  is  in  a  soluble  condition;  in  practice,  however,  this  is 
naually  not  found  to  be  the  case.  Either  by  improper  methods  of  man- 
ufacture or  by  long  keeping  part  of  the  phosphoric  acid  becomes  "  re- 
verted," and  part  occurs  as  "  insoluble."  Hence,  analyses  of  phosphatic 
manures,  to  be  of  value,  should  state  definitely  the  amount  of  each  form 
of  phosphoric  acid. 

A  high-grade  superphosphate,  which  had  been  very  carefully  made, 
contained  practically  all  its  phosi)horic  acid  in  the  soluble  form.  Anal- 
ysis showed  that  it  amounted  to  15.20  per  cent. 

The  two  following  analyses  show  the  composition  of  ordinary  samples 
of  superphosphates. 

Anahjses  of  fertilizers. 


Constitaentt. 


No.1. 


Ko.2. 


VoiitiiTtt.loM  by  drying  AtllOoC 

ToUitU«  ornntc  mfttter 

StiHluid  clay  iosoluble  in  acids 

OxMet  of  iron  and  aliimiu* .  

LiiMsCaO    

Vijrnwia,  Mi;  O 

P«toib.K*0 

flo^y^ 

Ammoirim,  KHs  (=  .85  per  cent  nitrogen)* 

Bvlphiirie  acid.  SOt        

Photpboric  arid«  eolable 

Photpboric  acid,  reverted 

Pke4^Mrloaoid,iB«uluble 

TVitel 


ia87 

2.79 
7.50 
6.99 

21.50 

3.23 

1.50 

.10 

.43 

22.72 
6.83 
5.14 
2.80 


100.00 


12.19 

127.60 

2.W 

.48 

J  29.74 

.81 

Trflce. 

None  free. 
0.08 
1.28 
13.90 
1.91 


100.00 


-   '  TALUATION  OF  FBRTILIZBBS. 

The  commercial  raUie  of  a  fertilizer  can  be  approximately  deduced 
from  the  results  of  analysis;  it  is  chiefly  dependent  upon  the  market 
value  of  the  crude  materials  which  are  used  in  its  manufacture.  The 
figrieultural  value  of  the  same  fertilizer  is  a  variable  quantity,  and  de- 
pends to  a  considerable  extent  upon  the  soil  to  which  it  is  applie<l,  the 
heat,  moisture,  and  various  climatic  conditions.  The  same  fertilizer  • 
Hader  different  circumstances  may  give  good  or  indifferent  results  which 
camiot  justly  be  charged  to  the  fertilizer  alone.    Under  aveiage,  nor- 

*Tol«]  nitrogen,  .58  per  cent,  equiralent  to  .70  per  cent,  ammouia,  of  which  .43  per  cent,  waa  actucU 
IBl  .27  per  cent.  poUntiaL 
t  Total  nitro^^en.  2.70  per  cent.,  eanivalent  to  3.28  per  cent,  of  ammonia,  tUl  poUntuU, 
VitBMea  wara  abaent  in  both  4rtiliaen. 
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raal  couditions  of  soil,  rainfall,  &c.,  the  corainercial  and  a^i^^riciiltural 
values  should  correspond  reasonably  well,  but  under  other  than  proper 
conditions  the  agricultural  value  must  be  chiefly  determined  by  exi)eri- 
ment. 

That  the  purchaser  may  be  able  to  estimate  the  commercial  value  of 
a  fertilizer  from  the  results  of  an  analysis  a  table  of  trade  values  is  here 
appended.  It  is  taken  i'rom  the  report  of  the  ( ■onnecticut  A<rricultural 
Experiment  Station  for  1879,  j).  18,  and  a])plies  to  the  Xew  York  mar- 
kets. It  seems  to  be  a  very  just  statement  of  the  value  of  those  ingre- 
dients known  to  be  of  fertilizing^  value. 

Ti'ade-ralucsfor  1879  and  1880. 

Connecticut  Apioultiu'al  Experiment  Station : 

CenU  per  poimd. 

Nitrogen  in  nitrates 2G 

Nitrogen  in  ammonia  salts 22^ 

Nitrogen  in  Peruvian  guano,  tine  steamed  boue,  dried  and  fine  jTround  blood,  meat, 

and  fish 90 

Nitrogen  in  line  ground  bone,  boru,  and  wool  dust IS 

Nitrogen  in  fine  me-dium  bono '. 17^^ 

Nitrogen  in  medium  bone 16i 

Nitrogen  in  coarse  medium  bone 15t 

Nitrogen  in  coarse  bone,  bom  shavings,  hair,  and  fish  scrap 15 

Phosphoric  acid,  Bolublo  in  water .--.-.  12J 

Phosphoric  acid,  *' reverted,'^  and  in  Peruvian  guano 9 

Phosphoric  acid,  **  insoluble,"  in  fine  bone  and  lish  guano 7 

Phosphoric  acid,  "insoluble,"  in  flue  medium  bone " 6^ 

Phosphoric  acid,  "insoluble,"  in  medium  bone 6 

Phosphoric  acid,  "  insoluble,"  in  coarse  medium  bone 5^ 

Phosphoric  acid,  "  insoluble,"  in  coarse  bone,  bone  ash,  and  bono  black 5 

Phosphoric  acid,  "  insoluble,"  in  fine  ground  rock  jihosphate '^ 

Potash  in  high  grade  sulphate 7^ 

Potash  in  low  ^rade  sulphato  and  kainitc 6 

Potash  in  muriate  or  potassium  chloride 4^^ 

The  following  valuer  for  1879-1880  have  been  adopted  by  the  Com- 
missioner of  Agriculture  of  the  State  of  Georgia: 

Georgia  trade-values  for  1879-1880. 

Cents  per  pound. 
Soluble  and  reverted  phosphoric  acid,  called  "avaUable  phosphoric  acid"  .......  1^.} 

Ammonia IH 

PotAsh 8 

Ko  value  is  given  to  insoluble  phosphoric  acid,  and  no  distinctions  are 
made  between  actual  and  potential  ammonia.  The  mechanical  condi- 
tion of  the  fertihzer  is  not  recognized  as  affecting  its  value.  The  prices 
are  for  Savannah,  Georgia. 

In  applying  these  prices  multi]>ly  the  per  cent,  of  each  valuable  ingre- 
dient by  its  price  per  pound,  and  this  result  by  twenty.  The  product 
represents  the  vidue  of  each  ingredient  in  a  ton  (2,000  pounds)  of  the 
fertilizer. 

Accurate  experiments  are  still  needed  to  ascertain  the  value,  if  any,  ot 
insoluble  phosphoric  acid,  the  comparative  fertilizing  values  of  soluble 
and  reverted  phosphoric  acid,  and  the  comparative  values  of  sulphate 
and  chloride  ("muriate'')  of  potash.  It  is  hoped  that  the  government 
may  provide  means  for  the  careful  investigation  of  these  very  important 
questions,  the  final  settlement  of  which  woidd  have  a  real  and  great 
money  value  to  the  farmers  of  this  country. 
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MISCELLANEOUS. 

BUTTER  AND  OLEOMARGARINE. 

During  the  present  year,  as  in  the  past,  the  department  haa  been 
called  aiiou  to  decide  wbetlier  the  samples  submitted  for  examination 
were  trne  butter  or  Jirtificial  imitations  thereof.  Several  samples  that 
proved  upon  analysis  to  be  oleomargarine  had  been  sold  for  veritable 
butter,  while  others  were  sold  under  their  proper  name. 

It  must  be  admitted  that  carefully  prepared  oleomargarine  is  superior 
to  iK>or  butter  as  I'egards  taste,  odor,  and  healthfuluess :  at  the  same 
time  it  is  hardly  probable  that  it  will  ever  bo  preferred  to  outter  of  good 
qnality.  It  cannot  rightfully  be  sold  as  butter,  but  should  be  disposed 
of  under  its  proper  name,  "oleomargarine,''  in  order  that  consumers  may 
obtain  exactly  what  they  wish.  There  can  be  no  valid  objections  urged 
against  the  manufacture  and  sale  of  good  oleomargarine  if  no  deception 
is  practiced  upon  the  buyer.  This  whole  matter  has  been  thoroughly 
tested  in  English  courts;  the  law  there  makes  it  a  misdemeanor  to  sell 
any  article  of  food,  drink,  or  medicine  under  any  false  or  misleading 
name.  A  law,  carefully  framed,  is  greatly  needed  in  this countrj,  where 
adnltemtion  and  substitution  are  every  day  practiced. 

The  most  trustworthy  method  for  the  analysis  of  butter  and  other 
fats  is  that  originally  proposed  by  Hebner  and  Angell;  it  is  based  upon 
tlie  fact  that  butter-fat  contains  from  85.6  to  89,6  per  cent,  of  insoluble 
fotty  acids,  while  animal  fats  procured  from  tissues  contain  from  about 
90  to  95.5  per  cent,  of  insoluble  fatty  acids.  Butter-fat  also  contains 
about  5  to  6  per  cent,  of  soluble  fatty  acids  (chiefly  butyric  acid)  com- 
bined also  with  glycerine  in  the  fat  For  all  the  best  methods  for  analy- 
ais  of  fats  see  The  Analyst  (London),  vols.  I  and  II. 

Eight  analyses  of  butter  and  oleomargarine  will  be  found  in  the  de- 
partment report  for  1878,  p.  135. 

Analyses  of  hutter  ami  oleonwrganne. 


5a  I  Sold  .IB- 


Fa  to.     I  Casein.        Salt.        Water.   '    Total 


09.71 


T. '  No. 2,  New  York  dairv  Imtl^r 84.14  .      ,  ^.  „.  ^^.  .^ 

II.   Ol^'omaifrarine,  sold .is^ew.Jersoy  dairy  butter  sr>,  38!           .  mj  |  4.42'  8.5'J  99.41 

III.  ()l«H»:ijar2ariuc,  tii^tannlysis  ...' 87.  TO  '          ].  08  '  li  .V»  i  a  42  100.00 

IV.  Oi'somar^.'nrine,  second  aDttl> .lii 87. 62  '           .  92  |  2.  Gl  |  8.  8G  100.  04 


Casein. 

Salt. 

Water. 

.     2.00 

3.60 

9.91 

.mj 

4.42 

8.52 

].08 

2.  .V. 

a  42 

.92 

2.  01 

8.  80 

Con«t!tnenta  !  ^*'\T  ,ft"^- 

■    ol   lata. 


ItLsoInble  fatty  acJds  in  Xo.  1 f>G.V.l 

luMlable  tally  acids  in  No.  2 00.  8<| 

Insoluble  fiitty  acids  in  No.  3 ;  9:j.  ?j 


ALCOHOLIC  LIQUORS, 

In  the  examination  of  alcoholic  Uquors  chemical  analysis  is  certainly 
Very  i2ni>ortant ;  by  this  means  a  praeticed  analyst  can  determine  in 
most  casefe  whether  the  sample  is  what  it  protends  to  be  or  whether  it  is 
merely  a  mixture  of  raw  spirit  with  Tarious  aromatic  coloring  and  other 
substances. 

Alcohol,  sugar,  tannin,  acids,  jclly-formiug  (pectinoiis)  substances, 
water,  and  ash  can  also  be  estimated  with  reasonable  aeciu-acy. 
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At  the  same  time  it  is  hardly  practicable  to  estimate  in  liquors  of  ex- 
cellent quality  those  ethers  which  impart  "bouquet,''  and  to  a  great 
extent  value  to  the  sample.  The  trained  senses  of  an  expert  are  here 
of  more  value  than  the  chemical  analysis.  The  American  market  is 
flooded  with  vile  wines  and  brandies  which  are  in  fact  nothing  but  poor 
raw  whisky,  flavored,  colored,  and  sophisticated  according  to  the  whims 
and  caprices  of  professional  "  improvers.'' 

The  samples  of  native  wines  that  have  been  analyzed  this  year  have 
not  been  of  first  quality.  They  were  not  received,  however,  from  those 
sections  of  the  country  where  wine-making  has  been  carried  to  its  great- 
est perfection. 


Cooititaentt. 


?er  cent  aloohol,  by  weigbt 
er  o«nt  total  ftcid,  as  tartaric. .. 

Per  Mot  acetic  aeid 

Per  06Qt  total  residue,  organic  . . 

Per  cent  aah 

Per  cent  cane  sngar 

Per  cent,  grape  sugar 

Per  cent  Sutario  acid 

Per  cent  tanxrtn  and  extractivea. 
Specitic  gravity 


No.1. 


7.4 
.403 

Trace. 

1.8M 
.228 

Trace. 

Trace. 

Not  determined. 

Kot  determined. 
.W67a* 


No.l 


&8 
.489 
Trace. 

1.595 
.197 
Trace. 
Trace. 

Not  determined. 

Kotdetermln«Ml. 

.99250- 


Ka^ 


7.8 

.m 

.310 
2.030 

.too 

:m 

.14 
L30 


*  Nos.  1  and  a  at  17. 50  c. ,  No.  S  at  28. 5°  C. 

Nos.  1  and  2  were  received  from  John  G.  Klein,  Cullman,  Ala*  Na 
1  was  a  very  dark-colored  sample,  and  had  a  pleasant  odor,  due  to  the 
grape  used  (thought  to  be  Ives'  seedling),  but  it  had  a  decidedly  astrin- 
gent after-taste.  Ko.  2  had  a  light  color  and  no  distinctive  odor,  nor 
waslts  taste  pleasant.  Both  of  these  wines  would  probably  have  i3een 
improved  by  the  addition  of  a  moderate  amount  of  sugar  to  the  ex- 
pressed juice  5  also  a  less  heavy  pressure  of  the  seeds  and  skins  would, 
to  a  considerable  extent,  have  prevented  the  removal  therefrom  of  the 
tannic  acid  to  which  was  due  the  unpleasant  astringency  of  the  wine. 

No.  3  was  a  low-grade,  rather  acid  wine,  received  from  T.  J.  Stevens, 
of  Washington,  D.  0,  The  most  noticeable  abnormal  constituent  was 
the  high  amount  of  acetic  acid.  Those  wines  containing:  over  20  per 
cent,  ofacetic  acid  are  condemnc<l  by  judges  as  "  soureil,"  although  many 
are  sold  of  about  the  character  of  this  No.  3.  The  alcoholic  strength 
of  these  wines  is  low.    None  of  them  gave  evidence  of  adulteration. 

A  number  of  other  specimens  have  been  partially  examined,  but  owing 
to  insufficient  samples  their  analysis  cannot  be  given. 

Samples  for  analysis  should  contain  at  least  a  pint. 

Distilled  liquors. 


••Whisky"  No.  1.* 


Specific  gravity  .... 
Per  cent,  alcohol,  by 

wcipht 29.8 

Per  cent  alcohol,  by  ! 

volume ; 

Per  CLut  total  residue     8.695 
Per  cent.  Irce  acid,  as 

acutic. ! 


97410  (28. 5°  C.) 


Whialcy  No.  2.* 


.  92600  (25. 50  C.) 

43.00 

50.00 
Trace. 


•Gin".t 


Braiidy.t 


.93428  (20°  C.) 

4a  60 

48.00 
.05 

.02 


.94006  (21.5'^  g.) 

86.00 

43.00 
.08 

.05 


Ko.  2  was  a  very  raw  whisky  containing  traces  of  fusel  oil.     It  was 
claimed  that  Xo.  1  was  made  from  this  same  No.  2  by  some  mysterious 

*  Nos.  1  and  *J  from  T.  H.  Rimscll.  WaablnKtou.  D.  C. 

Him  in  bottle  niarketl  "HaU  6c.  Hume,  Wanhmj^on,  D.  C." 

t  Brandy  from  General  Henry  M.  l^aglee,  San  Jo«6,  CaL,  **  Tlntage  of  1871,  distillftto  of  1879.'* 

*  ThW  r<»flidTi*»  "wnA  ftll  Hrtip. 
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aod  secret  process  whereby  all  ftisel-oil  and  harmful  impnrities  were  re- 
moved. A  ctireful  examination  showed  that  the  mysterious  addition 
wag  «{rti|),  and  it  is  very  probable  that  No.  1  was  made  from  a  much 
purer  form  of  dilute  spirit  than  was  No.  2.  The  amount  of  solid  residue 
in  No.  1  was  entirely  without  precedent,  and  the  liquor  could  not  prop- 
erly be  called  whisky. 

The  "  gin''  was  a  vile  mixture  of  raw  whisky  with  considerable  oil  of 
juniper  and  a  little  tannin.  It  became  very  turbid  when  diluted  with 
an  equal  volume  of  water.  A  veritable  gin,  properly  made  by  distilla- 
tion, should  become  only  slightly  opalescent  when  so  diluted. 

The  brandy  was  a  very  fine  specimen  that  gave  abundant  evidence 
ttiat  it  was  what  all  brandy  should  be,  viz.,  distiDed  from  pure  grape- 
wine.  This  sample  possessed  a  "  bouquet '^  and  slight  color  (not  due  to 
caramel)  that  gave  evidence  of  considerable  age,  and  also  of  skill  on  the 
part  of  the  maJier. 

IMPBOTEO  0BEEN  COFFEE  BEBRIES. 

There  were  received  from  the  Committee  on  Adulterations  of  the  House 
of  Bepreaentatives  six  samples  each  of  natural  coffee  berries,  and  of  the 
same  berriea  after  they  had  been  *^  improved''  by  being  faced  with  colored 
powders.  They  also  sent  three  powders,  which  it  was  claimed  ^re  used  to 
give  color,  weight,  and  increased  market  value  to  raw  coffee. 

The  composition  of  these  powders  was  as  follows : 

Oranoe  Powder. — Ohromate  of  lead  ("chrome  yeUow"),  1  part; 
sulphate  of  barium  ("heavy  spar"),  2  parts. 

Blaok  Powder. — Consisted  wholly  of  burnt  bones  ("crude  bone 
black"). 

Olive-Grbbn  Powder.— Chromate  of  lead  ("chrome  yellow '^),  1 
part;  bone  black,  2  parts;  sulphate  of  barium  ("heavy  spar"),  3  parts. 

Both  the  natural  and  the  faced  berries  were  examined  with  the  result 
that  every  sample  of  the  "improved"  berries  was  found  to  have  been 
treated  with  some  powder  containing  the  same  substances  as  those  in 
the  above  olive-green  powder. 

The  amounts  of  foreign  adulterants  were— 


Pwoant. 

No.  1 68 

No,  2 19 

No.  3 08 


Per  cent. 

No.  4 64 

No.  5 , 6:^ 

No.  6 b>i 


The  "uncolored"  berries  were  what  was  claimed  for  them,  viz.,  fi^ee 
from  any  adulteration. 

There  can  be  but  little  doubt  that  these  added  coloring  matters  must 
prove  injurious,  and,  probably,  directly  poisonous  to  the  consumer. 
Esj^ecially  is  chromate  of  lead  liable  to  be  changed  by  roasting,  so  that 
its  lead  may  be  soluble  in  the  acids  of  the  stomach ;  and  it  is  well  known 
that  soluble  lead  salts  have  a  decidedly  poisonous  action. 

Laws  should  be  made  and  vigorously  enforced  nmkino^  the  aduHeni- 
tion  of  foods  and  medicines  a  criminal  olfense.  Where  life  and  health 
are  at  stake  no  specious  arguments  should  prevent  the  speedy  puuislnnent 
of  those  uii8cmpnlous  men  who  are  williu^,  for  tli(*-  sake  of  gain,  to  en- 
danger the  health  of  unsuspecting  i)urclia«ers. 

AN  EXA3IINATION  OF   "  TUCKAHOE." 

The  name  ^'Tuekahoe"  is  thouj^lit  to  Lave  been  the  Indian  name  for 
oread.  It  is  applied  to  a  subterranean  fungus  v.  hi(;h  is  found  attached 
to  tlie  roots  of  dead  trees*  in  Virginia  and  others  of  our  Southern 


•  The  National  Dispensatory,  1st.  ed.,  p.  864,  states  that  tuckahoc  is  usually  attached 
to  the  roots  of  fir  treee,  but  it  is  not  stated  whether  the  trees  are  living  or  dead. 
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States,  and  even  so  far  west  as  Kausas.  Little  doubt  remains  as  to  its 
being  identical  with  the  fungus  eomuionly  sold  in  China  as  an  article  of 
food,  nnder  the  reported  names  *'fuh-ling,  pe-fuh-ling,''*  or  "pafiih- 
ling.^t 

Fluckiger  cautions  against  confounding  it  with  tlie  root  of  Smilax 
China  ("Cbina  root")  which  also  grows  in  our  Southern  States,  and  is 
known  in  China  as  "  tu-fuh-liug." 

In  Virginia  it  is  said  to  be  commonly  known  as  "  Indian  bread,^  or 
"  Nigger-head.''  The  scientific  names  assigned  by  various  writers  are 
Cfuite  numerous.  That  given  by  Fries,  Pachyma  eocosj  seems  most 
widely  accepted  at  present.  Ton^ey,  who  made  the  first  chemical  ex- 
cimination,  4lescribed  it  as  Seleroiium  giganteum. 

Among  other  names  are  tbe  following :  Pachyma  solidum^  Oken :  P. 
omiferarum^  Horaninou ;  Lycoperdoncervinum^  Walter  5  L^solidunij  Gro- 
novius ;  tklerotmm  cocas,  Schwiemtz. 

The  first  careful  chemical  examination  of  tuekahoe  was  made  by  ProC 
John  Torrey,  in  1819.t  He  found  the  fungus  to  consist  almost  entirely 
of  a  hitherto  undescribed  substance — not  starch — which  had  the  prop- 
erty of  forming  a  jelly  when  heated  with  water  and  allowed  to  cooL  To 
this  substance  he  assigned  the  name  '*  sclerotin."  The  later  researches 
of  Braconnot  on  the  jelly-forming  constituents  of  fruits  and  tubers  were 
published  in  1824,§  and  led  to  the  adoption  of  the  term  "pectous  snb- 
)3tances."  In  1827 1|  Torrey  republished  his  original  article  with  addi- 
tions, and  demonstrated  that  the  substance  he  had  named  "sclerotin" 
was  identical  with  the  "pectic  a<jid^  of  Braconnot.  In  this  conchision 
he  was  certainly  correct,  as  this  gelatinous  substance  deports  itself  ex- 
actly like  pectic  acid,  as  described  in  the  standard  text-books  on  proxi- 
mate analysis.1] 

In  1875  an  analysis  was  made  at  the  Bussey  Institute.**  In  this  an- 
alysis the  gelatinous  substance  is  spoken  of  as  pectose.  In  most  re- 
spects the  analysis  there  made  agrees  very  closely  with  the  one  here  re- 
ported. Trifling  dilierences  are  to  be  ascribed  to  the  examination  of 
difterent  samples. 

Proximate  analyaia  of  ^^Tuckahoe,'* 

Pachyma  cocos,  Friee. 


Conatitn»t..  {"^'X^^' 


Buaeey 
Institute. 


Moisture  at  110^  C * i  12.97  '             14.51 

Ash .24  ..'4 

Albuminoids,  soluble  in  alcohol  not  in  water I         .?8>  ^j.  .^ 

Albuminoids,  soluble  in  water  not  in  alcohol 1         .5l>  *  ^"^ 

Carbob.vd  rates:  , 

Tannin,  like  substance,  soluble  in  water !  1.  'J5  ) 

<;um :;oj79.88  7U.73 

Pectic  acid,  by  differfncc '  7S. -13)  ! 

Fatty  Bubstanoe,  soluble  in  gasoline '         .05  I  .34 

Crude  cellulose '  5.i4  0.8o 


100. 00 


•Fluckiger  and  Ilaubnry's  Pharmacographia,  2(1  ed.,  p.  714,  note 2. 

t  Rev.  M-  J.  Berkeley  **  On  kSome  Tnboriform  Vc|r»*tablo  Prod  actions  from  China^"  no- 
ticed in  Amer.  Jour.  Sci.  Arts,  2d  Beries,  vol.  xxvii,  p.  438  (185i>). 

X  Med.  Repository-,  N.  Y.,  vol.  vi,  :^7,  M  (1^21). 

$  Ann.  Chim.  Phvs.,  xxviii,  173  (1824):  others  in  Gmolin's  Handbook,  xv,  401. 

II  Med.  and  Physical  Journal,  vi.,  484  (IH*^). 

l!  Prescott's  P'rox.  Org.  Anal.,  p.  16G;  Gmelin's  Handbook,  xv.,  403;  Watt's  Diet. 
Chein.,  iv.  aOo. 

*^  Bulletin  of  the  Bnssev  Institulc,  IJ^75,  p.  370, 


Digitized  by 


Google 


REPORT   OP  THE   CHEMIST.  81 

The  most  noticeable  peculiarities  of  this  substance  are  the  entire  ab- 
fieoce  of  starch,*  the  comparatively  small  amounts  extracted  by  sol- 
vents, the  gelatinous  character  of  the  cellulose,  and  the  very  small 
amoant  of  albuminous  substances.l 

No  other  substance  yet  analyzed  has  been  reported  to  contain  so  large 
a  proportion  of  pectinous  matter';  in  ordinary  fruits,  such  as  are  com- 
monly used  for  making  jellies,  these  pectin  bodies  seldom  amount  to 
ten  per  cent.  Torrey  suggested  that  tuckahoe  in  fine  powder  would 
serre  as  the  basis  for  edible  jellies.      ^ 

According  to  Sach's  Botany  "  the  origin  of  colloidal  pectin  •  •  • 
is  still  unknown."  Its  nutritive  value  seems  also  to  be  entirely  unde- 
cided. The  older  writers  considered  the  pectin  bodies  of  no  value  as 
foods,  while  later  authors  seem  inclined  to  give  them  a  value  approxi- 
mating that  of  starch.  It  seems  certain  that  a  diet  of  tuckahoe  alone 
would  not  sustain  life,  because  of  the  lack  of  sufficient  nitrogenous  ma- 
terials to  repair  the  waste  in  the  animal  tissues ;  still  it  might  prove, 
like  our  farinaceous  articles  of  food,  a  valuable  adjunct  to  highly  nitro- 
genous foods. 

Xo  better  material  could  be  offered  the  botanist  and  physiologist  than 
is  tuckahoe  for  the  decision  of  two  questions,  viz :  How  are  the  pectia 
bodies  formed  in  plants,  and  what  are  their  values  as  foods  f 

EFFECT  ON  CANE  SUGAR  OF  COOKING  WITH  FRUIT. 

Two  Russet  apples  were  pared  and  sliced,  covered  with  cane  sugar 
and  baked  for  three  hours  at  a  rather  low  temperature.  Then  deter- 
minations were  made  of  the  amounts  of  unchanged  cane  sugar  ("  su- 
crose") and  of  inverted  sugar  ("glucose").  It  was  found  that  60.64  per 
cent  of  the  cane  sugar  had  been  "inverted."  This  inverted  sugar 
being  less  sweet,  it  follows  that  to  get  the  full  sweetening  efifect  of  cane 
sugar  it  should  be  added  to  fruit  after  cooking  ratlier  than  before.  It 
is  very  probable  that  all  the  cane  sugar  would  have  been  changed  to 
inverted  sugar  had  the  ai)ples  been  more  tart. 

EXAMINATION  OF  LIGNITE. 

From  "Baby  Mine,"  4U  miles  west  of  Bismarck,  Dak.  Keetived  from  C.  W. 
ThompeoDi  Biaiuarcki  Dak. 

Moisture 17.  HI 

Ash,  Ught  gray 4.67 

Biiaminous  matfer t 56. 50 

Coke *J1.02 

100. 00 

TnTal  snlphar  in  ca! 1.  17  ))er  cent. 

Toial  sulphur  iu  asli 24  per  ceut. 

ANALYSIS  OF   ROCK  fc?ALT. 

From  mine  of  Amcricau  Kock  Salt  Company,  Iberia  Parish,  Louisiana. 

i^o'liiim  chloride 98.  IXJO 

CalciuDi  chloride 146 

Ma^ue&ium  chloride 0i2 

Calcium  Hulphate s.{c< 

Inscduhle  iu  water 014 

Moiiture 0.-<0 


100. 000 


•Xo  fungna  ha.s  yet  hoen  shown  m  <(mt;tin  iinc  starch.     (Sach'fj  Botany,  241.) 
tMoet  fungi  are  highly  nitrogenous. 

6  AG 
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The  above  specimen  tras  received  from  Ranger  &  Co.,  Galveston, 
Tex.,  and  is  said  to  iairly  represent  the  whole  dei)Osit.  If  this  be  the 
case  the  mine  is  a  very  valuable  one,  as  the  salt  is  of  excellent  quality. 

ANALYSIS  OF  SALTS  PROM  EVAPORATION  OF  LAKE  WATEIL 

From  A.  F.  Lewis,  L*k«view,  Or«g. 

MMitnre 7.60 

Organic  matter 1.8S 

Insoluble  in  tvatw 81 

8odiam  chloride,  Na.  CI.  (oommon  salt) 5488 

Sodium  sulphate,  Ka.a  S0.4  (glauber  salts) ft.02 

godium  carbonate,  Na.aCo.3(8al60da) S2.85 

100.06 

Another  sample  received  from  C.  Moore,  of  Almota,  Whitman  County, 
Washington  Territory,  had  a  very  similar  composition.  These  alkalme 
waters  are  very  valuable  detergents,  and  are  cheap  sources  of  crystal- 
lized carbonate  of  sodium  (sal  soda),  which  is  one  of  the  most  useftil  of 
chemicals.  Three  gallons  of  the  Oregon  sample  are  said  to  famish  one 
pound  of  mixed  salts  upon  evaporation. 

OEES  AND  MINERALS. 

A  large  number  of  specimens  have  been  received.  In  most  cases  an 
inspection  showed  them  to  be  of  no  value.  A  few  analyses  have  been 
made,  but  work  of  more  strictly  agricultural  and  general  interest  has 
been  given  the  preference.  A  single  specimen  received  from  N'orthem 
New  York  has  been  carefully  analyzed,  because  it  appears  to  be  a  new 
mineral,  containing  the  comparatively  rare  elements  thorium  and  ura- 
nium. It  closely  resembles  the  mineral  described  by  Dana  (System  of 
Mineralogy,  p.  413),  under  the  name  Thorite ;  it  differs  chiefly  in  its 
much  larger  content  of  uranium.  The  name  Uranothorite  is  proi)0;sed 
as  suitable.    The  following  are  its  properties : 

URANO-THOIUTK. 

I.  Color. — Dark-red  brown. 

S.  Lu8Ur,—KesinoxL6  or  sub-vitrcous. 

3.  /S/reaAr.— Yellowish  brown. 

4.  i^ac<Mr«,— Conchoidal. 

5.  EardneM, — ^About  5.  Scratches  glass  with  difficnlty,  but  is  easily  soratchdd  by 
tho  knife. 

6.  Spedfio  ffravity, — 4.1265. 

7.  FtuiUlity. — lufusible  before  the  blow-pipe. 

8.  Closed  tube. — Considerable  water;  residue  red-brown. 

9.  On  charcoal. — Heated  alone  becomes  brown ;  no  fumes  or  odor.  With  soda  forms  « 
dark  gprayisb-brown  bead,  not  magnetic. 

10.  JSalt  of  phosphorus^  on  platinuin  wire. — In  both  oxidizing'  and  reducing  dames, 
yellowish  while  hot,  light  green  when  cold.    Free  silica  undissolved. 

II.  BoraXf  on  platinum  wire. — In  both  oxidizing  and  reducing  dames,  yeUow  whila 
hot,  pale  amber  when  cold.    Silica  not  all  dissolved. 

In  all  these  preliminary  tests  the  mineral  closely  resembled  thorite, 
except  in  the  permanence  of  a  yellow  color  in  the  cold  borax  bead.  The 
subsequent  analysis  showed  that  this  was  due  to  the  larger  amount  of 
uranium  present. 

A  partial  preliminary,  and  a  final  analysis  were  made  with  the  follow- 
ing results : 
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Analysis  of  Vrono-thariie, 
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PLANTS,    MEDICINAL    AND     POISONOUS. 

SXAM1KAT10N6  OF  VARIOUS    *^LOCO,"  OR  " CRAZY- WEEDS." 

For  sevei-al  years  past  the  department  has  received  numerous  letters 
from  correspondents  in  Colorado,  Kansas,  California,  and  other  Western 
States,  giving  information  as  to  the  poisonous  action  upon  horses,  cattle, 
and  sheep  of  various  plants  popularly  known  as  "  loco- weeds,"  or  "  crazy- 
weeds.'^  A  considerable  number  of  plants  has  been  received.  Those  most 
frequently  complained  of  have  been  Oxytropis  Larnberti^  Astragalus  moJr 
limmus,  and  8ophora  sereeia.  In  addition,  there  have  also  been  men- 
tioned, and  some  samples  also  have  been  obtained  of,  Oxytropis  multi- 
floriSj  Oxytropis  deflexa^  Malvastrum  coccineum^  and  Corydalis  aurea^ 
variety  occidental  is. 

The  reports  from  various  correspondents  and  from  widely- separated 
regions  a^ree  closely  as  to  the  injurious  and  frequently  fatareffect  upon 
animals  of  eating  these  ''loco- weeds." 

The  habit  of  eating  these  weeds  seems  to  be  formed  because  of  the 
scarcity,  at  certain  seasons,  of  nutritions  grasses.  All  or  nearly  all  of 
these  plants,  except  Oxytropis,  have  a  bitter,  disagreeable  taste,  yet  after 
tiie  habit  has  or.ce  been  it)imcd  the  animals  reject  the  sweetestgrasses. 
Among  the  sym])toms  first  noticed  are  loss  of  flesh,  general  lassitude, 
and  impaired  vision;  later  the  animal's  mind  seems  to  be  affected ;  it 
becomes  often  vicious  and  unmanugeable,  and  tiesh  and  strength  are 
both  rapidly  lost.  When  approaching  some  small  object  it  will  often 
leap  into  the  air  as  though  to  clear  a  high  fence.  Ereiiiiently  in  these 
paroxysms  horses  have  died  from  falliiig  backward. 

The  time  required  for  tliese  weeds  to  kill  animals  varies  greatly,  some 
dyiug  within  three  or  four  days,  others  lingering  for  a  year  or  longer. 
St):ne  correspondents  s^ate  that  hor.ses  seem  more  suscei>tible  to  thid  hi- 
flTioncc  of  these  plants  than  are  either  cattle  or  sheep  -,  others  report  thafc 
all  are  elteeted  similarly. 

Tijore  is  sonie  ditVerence  of  opinion  as  to  the  real  cause  o^  the  dis^eases 
nnimonly  attril)uted  to  "loeo."  Some  Uiiiik  that  the  anim.ils  suffer  not 
8»m  ich  from  direct  poisunlijg  as  from  lack  of  n^itrltive  food  nud  water. 
3Ieiition  is  made  of  buttermilk  as  an  antidote,  but  il  seems  not  to  have 
pioved  valuable. 

Mr.  Fia ncis  A.  Wentz,  of  Kinsley,  Kans.,  Las  instituted  a  scries  of 
**I)rovinjis"  of  the  herb  and  seeds  of  Sophora  sereeia  and  the  herb  of 
Ifitrufjalns  fnofUssimiis ;  he  hojics  during  the  coming  year  to  establish 
IkjikOihl  questiou  what,  if  any,  particular  coustitueurs  in  these,  plants 

*  From  preiimiaar^  aiiai^  mu*. 
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are  poisonous  to  domestic  animals.  This  department  is  indebted  to  biin 
lor  much  valuable  infoniiatiou  in  ro^i^ard  to  the  action  of  these  plants. 
At  his  request  careful  chemical  exiiminations  have  beeji  made  of  these 
particuL^r  ]>lants :  tlu3  work  here  given  is  as  cojnplete  as  time  will  allow, 
but  a  supplementary  report  will  probably  be  made  during  the  coming 
year. 

Acknowledgments  are  also  due  to  L.  F.  Dyrenforth,  J.  A.  Edily,  and 
others  for  samples  and  information. 


KV   TIIK   BOTANI.ST. 

The  genus  Sojihora  is  chamctexized  as  follows : 

Calyx  tulK^  campanulat<' ;  teeth  short.  I'«'tals  nwuly  e<[u.'tl :  sl.autlanl  liroa4l.  Sta- 
nn'usilistinct ;  authcTH  uiilfonu.  vt-mutil*'.  Stylo  inriirvcd :  .sti«ruia  ujiiintc*.  Pod stipl- 
tato,  terete,  or  somewhat  eauipressed,  thick,  or  corijMieous.  mostly  indeliiscout,  several 
Keedod,  constrieie<l  between  the  obt)voidor  sa.h2.lolMi.s0  s«*eds,  and  usually  neeklace-Ukc. 
Trees,  shruhs,  or  herhs :  ie;ivesnneveTdy  pimuitr,  "w  ith  1«*  woe  many  triitiie,  often  coria- 
ceous leaflets:  stipulrs  sinuJl  or  ohsolete  ;  racemes  teniiiiial.— (Brewer  and  Watson  iu 
Botany  of  Califoniia. ) 

The  genus  belongs  to  the  iiatuml  avdor  Le*jnmhiom\  It  embmces 
some  25  species  found  iu  difl'erent  parts  of  the  world,  hi  North  America 
we  have  foiu*  shrubby  species  or  some  becoming  small  txees,  viz.,  Saphara 
tomeniosa^  found  on  the  coast  hi  Florida ;  Hopkora  apeciom  and  S&phora 
affinky  found  in  AVesteni  Texas,  Xew  Mexico,  and  Mexico :  and  SopJiora 
Arhonka  iu  Arizontu  ^ophm\i  Japon'mi  is  a  middle-sized  tree  of  Japan, 
which  is  in  cultivation  iu  many  of  our  cities,  and  is  quite  an  ornamental 
tree. 

We  have  two  native  herbaceoits  perennial  species,  viz.,  Sophora  sUn^)- 
pliylla  and  Sophora  j<erma,  rangin.u  from  Colorado  to  Mexico  and  Arizona, 
the  first  named  seldom  reaching  to  Colorado.  Sophora  serecia  is  described 
as  follows : 

Herhac^fous,  low,  (J  U%  12  iueluii  hii^h,  more  or  Icsn  jsilky.  cane^cent ;  btems  asecudius: 
or  decumhent,  hiaachiutj  from  the  hat^e;  leallet.s  about  '21,  elliptic  or  cnueate  oval,  "i. 
to  '3  lines  long ;  racemes  terminal,  short,  1 }  to  2  inches  lonp;,  ])eduuelod ;  calyx  gibbous 
at  thebaic,  longer  than  the  pedicels,  eanipannlate,  o-totithed,  teeth  ohtnse,  half  the 
length  of  the  tube ;  corolla  4  lines  lona:,  banner  reliexed,  petals  of  the  keel  nearly  dis- 
tinct, acuminate,  mucrouatc— (Nuttall.) 

This  species  is  (common  on  the  high  ])lains  of  Colorado  and  Nebraska, 
extending  into  the  lower  foot-hills  of  the  Koeky  Mountains.  The  seeds 
of  this  species  are  of  a  yellow  ishbi  own  color,  of  an  oblong  shape,  about 
one  quarter  inch  in  length  and  half  as  wide,  slightly  flattened,  with  a 
slender  hiluni  or  eye  occupying  twoithirds  the  length  of  the  inner  face  of 
the  seed. 

KXAMINATIOX   Ol*  TIIK   flKUn   Ul'    Soj'HOI.A   SERFXIA. 

KiM:eived  from  Francis  A.  Wi  nt/..  Kin.sJey,  Kans. 

A  proximate  analysis  of  the  plant  and  roots  yielded  the  following  re- 
sults : 

1.  Vohitile  oil 2a 

'2.  Chlorophyl C-O 

o.  Soft  yellow  n.'.Hiii *i.  1*9 

4.  Inipuiv  jjkaloid 1.  «17 

r».  Color  and  !n:)]lc  :Hid - I.<>7 

li.  T.vnnie  acid 1 .  ^ 

7.  KstractiveK,  sol.ihle  in  wottTaTiil  rO  per  cent.  ;iU<»!j«d y.i>t5 
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P.  K-\  trad  JVC'S,  not  ixxlissolved  by  water  aud  alooliol j.O^ 

'.*.  htrowa  burtl  ix'r>iu I.  «:i 

10.  AlbumJnoidij ;  total  iiiti\>gen  X  *».*2*» -  - J  «.  I>5 

dl.  Afitl  cT^iart ,  *'<»iitaiuiag  starch  isomci-s,  l)y  iliirejrnrr !:•.  ."»8 

12.  Alkali  extract,  uot  nitrogenous 4. 7^' 

lil  (ium  an<i  vcUo\^'iJ5ll  coloring  matter f*,{)i< 

14.  Crude  liln'f VXAH 

ir».  Ash,  goluldii  in  water,  l.To ;  soluble  in  aci<l,  4.  1."j .'•.  iH) 

IC  Saml 1.11 

17.  Moisture !^.*\\) 

lOU.  00 

Tiio  presence  of  on  alkaloid  in  this  pljint  in  ai)i)rcciable  quantity  is 
certain,  and  t]i«  iK)isonous  action  ni)on  aniuials  wliii-li  lias  beoii reported 
is  very  probably  duo  to  the  alkaloid  chiefly.  The  Ibllowin^  are  some  of 
its  chemical  characteristics  : 

a.  SohMUttrs, — It  is  freely  soluble  in  watcu*,  hot  and  cold  alcohol, 
acids,  alkalies,  and  alkaline  carbonates.  Ether,  benzole,  and  chloroform 
dissolve  it  sparingly.    Amylic  alcohol  dissolves  it  freely. 

h.  Reactions, — An  acid  (sulphuric  or  hydrochloric)  solution  vr^a  pre- 
cipitated by — 

1.  Potassic  mercuric  iodide  ("Mayer's  reagent '').  An  abundant  yel- 
lowish amorphous  precipitate ;  soluble  in  alcohol  ^  less  ea^ly  in  ether. 

2.  Pbosphomolybdic  acid  (^^Sonneschein^s  reagent'').  An  abundant 
yeltowish  precipitate;  soluble  in  ammonia  to  a  greenish-blue  liquid, 
which  £Eides  on  boiling  j  acidulation  with  nitric  acid  causes  a  precipitate 
a4)parently  identical  with  that  first  formed. 

3.  Iodine  in  potassic  iodide.  A  brick-i^l  amorphous  precipitate,  which 
becomes  nearly  black  upon  standing  with  excess  of  iodine  solution. 

4.  Tannic  acid  (in  aqueous  solution  to  which  a  Uttle  alcohol  was  added). 
A  gray-brown  precipitate ;  somewhat  soluble  in  acetic,  acid. 

5.  Chloride  of  gold.    A  yellowish,  amoiphous  precipitate. 

Xo  precipitates  were  obtained  in  acid  solutions  with  platinic  chloride 
or  picric  acid ;  neither  did  picric  acid  precipitate  a  simple  aqueous  solu- 
tion of  the  alkaloid. 

Since  these  reactions  were  recorded,  an  examination  of  the  seeds  of 
the  same  plant  has  afforded  opportunity  for  further*  investigation  of  the 
properties  of  this  alkaloid.  Keference  is  made  to  the  analysis  of  the 
seeds. 

It  is  possible,  yet  hanlly  probable,  that  the  soft^  yellow  resin  (3)  may 
have  ^me  deleterious  properties.  The  '^proviugs"'  to  be  made  by  Mr. 
Wentz  may  throw  some  light  upon  this  point.  The  other  constituents 
of  possibly  injurious  properties  are  probably  included  in  '<  Extractives 
soluble  in  water  and  80  i>er  cent,  alcohol"  (7).  The  chances  are,  how- 
ever, largely  in  favor  of  the  alkaloid  being  the  chief  constituent  of  poi- 
sonous properties. 

KXA^nXATIOX  or  THE  SKEW*  OF  80PH0KA  SKUECIA. 

Receired  from  Francis  A.  Wentz,  Kinsley,  Kans. 

These  seeds  have  a  taste  much  more  persistent  and  bitter  than  that 
of  the  herb.    The  following  is  a  proximate  analysis : 

1.  Yellow  fixed  oil 9.37 

8.  Alkaloid  and  red  colorivg  matter 1.74 

3.  Organic  acid  (malic)  and  color 4. 45 

4.  Extractive,  soluble  m  alcohol  and  water 12. 30 

5.  Extractive,  aoluble  in  alcohol,  not  solubh-  iji  wnwr 8:1 

«.  Gun 4.22 
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7.  AlT.nminoids  (noti-filkaloidal  nitrogen  x  6.^5) 18. 55 

8.  Starch  iuomcrH  in  acul  extract 14.36 

9.  Extracted  by  alkali  and  acid,  nofc  starch  or  nilrogenous 13.46 

10.  Pure  cellulose 8.67 

11.  Liguoae  and  color 1. 33 

l.i.  Anh,  soluble  in  water 1.33 

Asb,  Hohiblo  in  acid 1.06 

13.  Moisture 8.35 

100.04 

Tbc^e  seeds  contained  no  orgnnized  Btfircli  g:rannlos,  but,  a  fl  or  extrac- 
tion with  naphtha,  chlorofonn,  alcohol,  and  water,  they  gave  an  amount 
of  glucose,  when  boiled  with  dilute  acid,  equivalent  to  14.36  percent,  of 
starch.  The  red  coloring  matter  was  present  in  nearly  all  the  extracts 
in  varying  amounts;  it  seems  to  lie  present  in  the  seed  coat,  and  to  be 
somewhat  modified  in  its  solubilities  by  the  action  of  heat  and  reagents. 

The  substances  of  prin<*ipal  interest  in  this  iiiventigation  are  the^ed 
oil  and  the  all-ahid.  The  malic  acid  probably  exists  in  cojuibiuation 
with  the  alkaloid. 

EXA>riNi.TION  OP  THE  FIXED  OIL. 

A  rather  thin  fixed  oil,  of  a  reddij^h  yellow  color  nnd  peeuTiar  odor. 

Specific  gravity  .9255,  compared  with  watesr  at  same  temperature 
(20O.6  0). 

Eeaction  neutral  to  litmus  paper. 

Soluble  in  ether,  chloroform,  petroleum,  naphtha,  and  benzole;  spar- 
ingly in  alcohol. 

With  nitrous  acid  no  decisive  reaction  for  elaidin. 

Concentrated  sulphuric  acid  dropped  upon  a  few  drops  of  the  oil 
causes  the  following  changes  of  color:  Oliv^-green,  chocolate,  rod  brown, 
purplish-brown,  puri>le. 

Ooncentrated  nitric  acid,  light-green,  quickly  changing  to  light  yel- 
lowish brown.  * 

Ooncentrated  hydrochloric  acid,  no  apparent  change. 

A  careful  determination  of  the  insoluble  fatty  acids  in  this  oil,  by  the 
method  of  Hebner  and  Angell,  gave  i«5.G2  per  cent.  The  greater  por- 
tion of  these  fatty  acids  seems  to  t>e  linoleic  acid^  the  chief  constituent  of 
the  fatty  acids  in  linseed  oil.  This  was  proven  as  follows :  A  portion 
of  the  oil  was  saponified  with  alcoholic  ])otash,  the  alcohol  evaporated 
and  replaced  by  water,  and  the  solution  thus  formed  exactly  nentpalized 
by  acetic  acid.  A  single  drop  of  acetic  acid  was  then  adde<l,  and  the 
solution  precipitated  by  normal  acetate  of  lead.  T}»c  i^reeipitated  neu- 
tral load  soap  was  once  washed  by  decantatiim  with  hot  water,  carefully 
drained,  and  tn»ated  with  pure  ether.  JS early  all  of  the  lead  soap  was  dis- 
solv  ed  by  the  ether,  theliquid  was  filtered,  aiid  a  portion  of  the  filtrate  was 
evaporated  to  dryness  in  a  tarred  dish  ;  .741  gram  of  the  lead  soap  was 
carefully  ignited  with  sulphuric  acid;  .3100  gram  of  anhydruus  lead  sul- 
phate was  f«»und,  equivaiont  to  .2159  {^ram  of  metallic  lead,  or  1:9.14  per 
cent,  of  lead. 

Lead  liiioleate  (Pb.(Ci6n2,02)2) 29.20  %  Pb.  29.14  %  Pb. 

Soluble  in  ether  gave 13014!%  ^^• 

Tin's  oil  does  not  seem  to  harden  upon  exposure  to  the  air  as  rcadUy 
as  does  linseed  oiL 
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SXAMIKATION  OF  THB  ALKALOID  IN  THE  SEEDS  OF  80PU0EA  SEBEGIA. 

Altlioogh  abiuidant  chemical  evidence  was  obtained  during  tlie 
progress  of  tlie  analysis  that  both  herb  and  seeds  contained  a  consider- 
able amount  of  a  very  bitter  alkaloid,  still  its  isolation  in  a  pure  form 
was  a  matter  of  considerable  difficulty.  In  tlie  seeds  it  is  associated 
with  malic  acid  and  a  yellowish-brown  substance  of  active  reducing 
properties.  From  this  latter  substance  it  seemed  almost  impossible  to 
separate  it,  but  by  adopting  several  expedients  it  was  finally  isolated 
in  what  seems  to  be  a  tolerably  pure  condition.  The  methods  are  given 
exactly  as  they  were  applied.  Several  operations  might  be  disi)ensed 
with  in  the  future,  and  a  much  simpler  scheme  devised,  as  the  outgrowth 
of  the  expeiience  gained. 

SEPARATION  QV  THE  ALKALOID. 

Two  hundred  and  sixty-eight  grams  of  the  finely-powdered  seeds  were 
];>ercolated  with  Squil)b's  ether  until  apparently  exhausted.  This 
ethereal  extract  contained,  when  evaporated,  the  fixed  oil,  with  a  little 
coloring  matter.  The  seeds  were  then  dried  and  extracted  with  94  per 
cent  alcohol,  to  which  had  been  added  5  percent,  of  acetic  acid.  When 
the  percolate  no  longef  had  a  bitter  taste  the  treatment  with  alcohol 
was  discontinued.  The  alcohol  was  evaporated,  the  residue  Ixeated 
with  water  and  filtered,  and  the  acid  filtrate  was  precipitated  by  normal 
acetate  of  lead.  A  small  amount  of  a  flocculent,  flesh  colored  precipi- 
tate formed,  which  proved  upon  investigation  to  be  malate  of  lead,  as- 
sociated with  a  little  coloring  matter.  The  filtrate  from  this  lead  precipi- 
tate was  treated  with  sulphuretted  hydrogen,  filtered,  the  filtrate  con- 
centrated on  the  steam-bath,  with  addition  toward  the  end  of  a  faint 
excess  of  ammonia.  When  well  concentrated  and  nearly  free  from 
ammonium  acetate  the  liquid  was  acidified  with  sulphuric  acid  and  pre- 
cipitated by  excess  of  potassic  mercuric  iodide  ("  Mayer's  solution"). 
An  abundant,  bulky,  amorphous,  yellow ish-wliite  precipitate  was 
formed.  This  precipitate  was  washed  on  a  iilter  with  cold  water  until 
the  washings  becune  somewhat  turbid  from  dissolved  precipitate.  It 
was  then  suspended  in  water  and  treated  with  sulphuretted  hydrogen, 
filtered  from  blaclc  mercuric  sulphide,  and  the^very  acid  titrate  concen- 
trated to  expel  all  free  sulphuretted  hydrogen.  This  liquid  was  then 
precipitated  by  a  solution  of  iodine  in  potassic  iodide.  When  insufficient 
iodine  was  added  for  complete  precipitation  of  the  alkaloid,  the  preciin- 
tate  had  a  brick-red  color,  but  with  excess  of  iodine  the  precipitate  was 
very  nearly  black,  much  resembling  free  iodine  in  color.  This  precipi- 
tate was  washed  with  cold  water  and  treated,  in  presence  of  water,  with 
moist  silver  oxide.  After  slight  concentration  on  the  water-bati,  the 
liquid  was  filtered  from  the  silver  iodide  and  excess  of  silver  oxide. 
The  filtrate  was  deep  wine-red  by  transmitted  light,  and  by  reflected 
light  had  a  beautiful  and  strongly-marked  yellowish-green  fluorescence, 
which  was  less  evident  upon  acidulating  the  liquid  with  sulphuric  or 
hydrochloric  acid. 

The  solution  of  the  alkaloid  was  intensely  bitter;  had  a  distinctly  alka- 
line reaction,  and  gave  with  reagents  the  following  reactions : 

1.  Hydrates  of  potash,  soda,  and  ammonia  caused  no  precipitates. 

2.  Potassic  mercuric  iodide  ("Mayer's  solution")  caused  a  bulky,  floc- 
culent, yellowish-white  precipitate,  which  dissolved  readily  in  alcohol 
and  less  fi-eely  in  ether. 

3.  Phosphomolybdic  acid  ("Sonneschein's  reagent'')  caused  a  light- 
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yellow  precipitate,  soluble  in  ammonia  to  a  greenisbblue  solution ;  boil- 
ing? gradually  dissipated  the  ex)lor  until  it  was  nearly  destix)yed,  the 
meniscus  having  a  lemon-yellow  color,  and  the  liquid  a  very  paleaml>er. 
Addition  of  excess  of  nitric  acid  to  this  liquid  caused  an  abundant,  floe- 
culent  precipitate  rather  more  yellow  than  before. 

4.  Iodine  in  potassic  iodi<le  causes  a  brick-red  i)recipfitate,  darkened 
in  color  by  excess  of  iodine. 

5.  Picric  acid  (in  alcoholic  solution)  causes  no  procipitation. 

6.  Infusion  of  galls,  containing  alcohol,  causes  a  grayish-red  precipi- 
tate, pretty  freely  soluble  in  acetic  acid  and  dilute  sulphuric  and  hydro- 
chloric acids. 

7.  Gold  chloride,  with  free  hydrochloric  acid,  causes  a  flocculent 
lemon-yellow  precipitate;  .1336  grams  of  this  precipitate,  previously 
well  washed  with  water  and  dried  at  85^  C,  left  upon  ignition  .0460  of 
metallic  gold,  equivalent  to  34.43  per  cent.  A  previously-formed  pre- 
cipitate, of  the  purity  of  which  there  is  moie  doubt,  contained  31.83  per 
cent,  of  gold. 

8.  Platinic  chloride  causes  the  slow  se]>aration  of  a  yellowish  precij)!- 
tate  which  has  not  been  further  examined ;  in  hydrochloric  solutions  no. 
precipitate  is  formed. 

9.  The  alkaline  solution  was  shaken  with  solvents  insoluble  in  "^ater: 
ether,  benzole,  and  chloroform  removed  small  amounts  of  the  alkaloid 
only,  while  amylic  alcohol  removed  it  freel^'. 

By  comparing  these  reactions  with  those  recorded  for  the  alkaloid  in 
the  herb  of  this  plant,  it  will  be  seen  that  they  are  identical. 

The  remainder  of  this  alkaline  liquid  was  neutralized  with  sulphuric 
acid,  evaporated  and  dissolved  in  absolute  alcohol.  This  liquid  wa« 
percolated  through  purified  animal  charcoal,  which  removed  all  the  al- 
kaloidal  sulphate.  After  washing  the  charcoal  with  cold  absolute  alco- 
hol, it  was  treated  with  hot  absolute  alcohol,  whereby  the  alkaloid  was 
removed  as  a  neutral  sulphate.  Thi§,  when  evaporated,  left  a  rod-brown, 
neutral,  very  hygroscopic  residue  of  exceedingly  bitter  taste.  This  resi- 
due gave  positive  tests  both  for  sulphuric  acid  and  nitrogen.  Hence  it 
is  asserted  that  the  plant  and  seeds  of  Saphof^a  serecia  contain  a  bitter 
alkaloid.  In  addition  to  the  precipitations  caused  by  the  general  alka- 
loid reagents,  the  following  special  reactions  were  obtained  by  treating 
the  solid  sulphate :  • 

1.  Concentrated  sulphuric  acid,  cold  and  warmed,  gave  a  yellowish- 
brown  color,  becoming  chocolate-brown  on  standing. 

2.  Concentrated  sulphuric  acid  with  potassic  bichromate,  a  prompt 
green  coloration,  due  to  reduction  of  the  chromic  acid  to  chronuc  salt; 
on  long  standing  the  color  became  olive-green. 

3.  Concentrated  nitric  acid  caused  a  lemon-yellow  color,  which  became 
a  little  darker  upon  adding  excess  of  ammonia;  the  same  colors  with 
sulphuric  acid  and  potassic  nitrate,  and  with  nitric  acid,  followed  by 
hydrochloric  acid. 

*  4.  Sulphuric  acid,  containing  ammonic  molybdate  ("Froede's  reagent ''), 
cold,  yellowish ;  warmed,  becomes  successively  greenish,  green-blue,  and 
finaUy  deep  indigoblue. 

5.  Ferric  chloride  (aqueous)  gives  an  orange  coloration  with  the  solid 
alkaloid  sulphate. 

6.  Potassic  ferricyanide,  warmed  in  aqueous  solution  with  the  alkaloid 
sulphate,  becomes  greenish,  and  contains  ferrocyanide. 

7.  Potassic  pennanganate  in  aqueous  solution  is  reduced  with  precipi- 
tation of  brown  manganese  oxides. 

8.  Evaporated  and  warmed  with  zinc  chloride  a  brown  to  ambei^  color 
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appeal's.  Fit>m  the  reactions  with  bichromate  (2),  ferricyauide  (0),  ami 
pemiauganate  (7),  it  appears  that  this  alkaloid  i.s  an  active  re^lucins: 
appeiit. 

It  seems  very  probable  that  this  alkaloid  is  identical  with  the  Sophoria 
discovered  by  *H.  C.  Wood,  jr.,  in  the  seeds  of  Sopkora  speciosa.  In  fact, 
a  physiological  experiment  upon  a  kitten  gave  exactly  the  same  indica- 
tions as  are  recorded  by  H.  C.  Wood,  jr.,  in  the  American  Journal  of 
Pharmacy,  January,  1878,  ])age  .34,  and  in  tlie  Philadelphia  Medical 
Times,  August  4, 1877. 

In  a  single  experiment  made  here  the  following  symptoms  were  ob- 
served: To  a  half-grown  kitten  was  given  an  extract  from  the  seeds  con- 
taining not  over  one-fourth  grain  of  the  alkaloid.  Except  excessive  froth- 
ing, no  decided  effect  was  noticed  until  fifteen  minutes  had  passed;  then 
a  slight  spasmodic  twitching  of  the  lower  extremities  was  noticed.  This 
continued  about  half  an  hour,  when  a  second  dose  of  the  same  amount 
was  administered.  This  increased  the  number  and  frequency  of  the 
twitohings,  and  after  a  few  minutes'  vomiting  occurred,  followed  by  par- 
tial stupor  and  a  general  nervous  twitching  of  the  whole  body;  there 
seemed  to  be  no  effect  upon  the  mind,  and  no  delirium  at  any  time. 
Lack  of  material  prevented  further  experimentation,  and  the  cat  recov- 
ered fully  in  a  couple  of  hours. 

It  is  hoped  that  a  more  complete  chemical  afid  physiological  investi- 
gation may  be  made  during  the  coming  year;  any  results  will  appear  in 
the  next  annual  report  It  is  hardly  to  be  doubted  that  the  alleged 
poisonous  effects  of  this  plant  are  due  largely  or  entirely  to  this  alka- 
loid ;  at  the  same  time  it  is  not  improbable  that  some  medicinal  uses 

lay  be  discovered  which  will  fully  compensate  fur  the  labor  of  analysis, 

not  for  the  loss  of  cattle  already  incurred  by  our  western  farmers. 

PRELIMINABY  REPOET  ON  THE  HEEB  OP  ASTRAGAJLVS  MOLLISSIMXJS. 
Received  from  Francis  A.  Wentz,  Kinsley,  Kans. 

A  proximate  analysis  showed  the  following  constituents : 

L  Moisture 12*28 

2.  Ash 6.76 

3.  White  wax 1.30 

4.  Chloronbyl  and  fatty  substanco •  1.23 

5.  Nentral  resins  a  ...T 1.67 

6.  Neutral  resins 6 42 

7.  Acid  resins  o .60 

8.  Organic  acid  and  color 3.77 

9.  Bitter  extractive  ' 7.89 

10.  Own 4.04 

11.  Albuminoids 15.59 

12.  Tannic  acid,  iron  greening 2.41 

13.  Starch  isomers 6.77 

14.  Acid  and  alkali  extracts,  not  starch  or  nitfojjenoiie,  ditierenre 11. 89 

15.  Crude  fiber 23.38 

100.00 

The  only  substances  likely  to  prove  ])oisonous  in  this  plant  are  the 
alkaloid  and  bitter  extractive  (No.  9).  Ji*  facilities  can  be  had  a 
large  amount  of  this  plant  will  be  treated,  and  the  alkaloid  extnicted 

*  Some  reactions  lately  obtained  point  to  the  probablo  presence  of  a  very  small 
aiDonnt  of  an  alkaloid.  This  alkaloid  seeni.s  to  be  sparini^ly  soluble  iu  water.  The 
•reactions  observed  would  indicate  less  than  ^  per  cent,  in  the  ])lant. 
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and  exannued.  The  means  at  present  snpplied  by  Congress  are  entirely 
iuadeqnate.  It  is  boped  also  that  the  provings  instituted  by  Mr. 
Weiitz  may  be  ready  for  report  in  the  next  annual  report  of  this  depart- 
ment. 

PRELIMINARY  REPORT  ON  THE  HERB  OF  OXYTROPIS  LAMBBRTI. 

Received  from  L.  F.  Dyrenforth,  Cliicago,  III. 

The  following  is  a  proximate  wialysis : 

1.  Moidtur© 6.70 

2.  Ash,  soluble  in  water 1.06 

Aeh,  8ohibl©  in  acids • , 2.39 

Asb,  coixiUined silica • ,-.^ 37 

4.32 

8.  Sand 3.U 

4.  CWorophyl,  wax,  resin,  trace  organic  acid 4.36 

5.  Tannin,  iron  greening 1.90 

6.  Glucose , 1.61 

7.  Sucrose 1.31 

8.  Resin,  insoluble  in  ether .54 

9.  Ei:tnwti\«  (not  bitter)  and  color 6.16 

10.  Gnm , 3.90 

11.  Starch  isomers...., t ^ , , 9.61 

12.  Substances,  not  nitrogenous,  extracted  by  acid  and  alkali 20. 64 

18.  Albuminoids 10.85 

14.  CeUnlose 84.66 


99.68 


Water  removes  from  an  alcoholic  extract  of  this  plant  a  number  of 
substances  (Nos.  5,  6,  7,  9),  which,  taken  together,  have  a  sweet,  not 
unpleasant  taste,  which  may  account  for  the  preference  shown  by  animals 
for  this  weed  over  the  various  grasses  which  grow  with  it.  The  extract- 
ive (No.  9)  seems  to  contain  a  very  small  amount  of  an  alkaloid,  agree- 
ing, so  far  as  examined,  with  the  one  Xiresent  in  Astragalus  mollissimvs. 
Miss  Catharine  M.  Watson,*  in  1876,  examined  this  alkaloid  of  Oxytropi^ 
Lambei'ti  and  reported  it  to  be  a  brownish,  waxy  substance,  sparingly 
soluble  in  water,  readily  dissolved  by  dilute  acids,  and  readily  soluble 
in  alcohol,  chloroform,  and  ether.  "Its  ethereal  solution  had  a  dis- 
agreeable odor,  a  yellow  color,  and  a  deep-blue  fluorescence.''  Its  solu- 
tion in  dilute  acids  "  gave  precipitates  with  potassic  murcuric  iodide, 
metatnngstic  acid,  phosphomolybdic  acid,  and  solution  of  iodine  in  iodide 
of  potassium."  For  full  particulars  sec  the  original  paper.  Some  physi- 
ological experiments  then  made  led  to  the  conclusion  that  the  *'  dried 
ground  root  possesses  no  poisonous  properties." 

From  the  additional  work  done  at  this  department  it  seems  probable 
that  the  deleterious  etfects  observed  from  animals  eating  this  pUmt  may 
be  due  pmncipally  to  the  fact  that  the  sweet  taste  causes  cattle  tortyect 
more  nutritious  food,  and  strive  to  subsist  upon  the  Ox^vtropia  only. 
This  plant  is  mechanically  a  very  unfit  substance  for  food,  being  of  a 
tough,  fibrous,  and  indigestible  character.  It  is  possible  that,  when  the 
animal  becomes  somewhat  enfeebled  by  lack  of  proper  nourishment,  the 
small  amount  of  alkaloid  may  have  a  direct  poisonous  action.  Again, 
it  seems  probable  that  the  i>lant  may  contain  much  larger  proportions 
of  alkaloid  at  certain  stages  in  its  development  than  at  others,  or  the 
seeds  may  prove  to  be  the  most  injurious  i>ortion. 

Much  light  might  be  thrown  upon  this  subject  by  the  observations  of 

*Amer.  Journal  of  Pharmacy,  D«ceuiber,  1B78,  p.  56^ 
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a  properly  ooimtitnted  ooramisaion,  which  should  viait  the  localities  where 
the  loss  of  animals  has  been  p^reatest,  niquire  thoroughly  iuto  the  matter, 
and  gather  Rpeciinens  at  different  stages  of  development  for  analysis. 
The  8nm  necessary  for  this  iuve^tigatiou  would  be  small  in  comparison 
with  the  L)enefits  to  be  derived. 

EXAMmATION  OF  MALVASTRU^I  COCCTNEUM. 

Bdoeived  from  Francis  A«  Wiatz,  Kinsley,  Kansas. 

Moistnre. 9.737 

At»b,  soluble  in  water 3.344 

Ash,  soluble  in  acid  5.s^{3 

Aah,  insoluble  in  acid 2.270 

-- —    10.a77 
Ether  ^tract : 

a.  Insoluble  in  gasoline : 

Tannin 354 

White  wax ,    ,U4 

Ciilocophyl 158 

.620 

h.  Soluble  in  gasoline : 

Re«iB« 1.496 

RednJ 1.4S4 

Soft  fat , 1.506 

Volatile  oiJl  and  low 050 

4.f:nir 

6.1$& 

60  per  cent.  Alcliol  extract : 

a.  Soluble  in  water: 
Tazmin,  sugars  and  extractives 8.  COO 

h.  InHoluble  in  water : 
lUaiBcand  color 1.114 

9. 614 

Water  extract : 

Gam 8.260 

Acid  extract,  starch  isomers  by  titration .--. 16. 320 

Alkali  extract,  by  difference 15.947 

Albominoids,  total  nitrogen  X  6.25 - 1*2.513 

Crude  fiber ,..  11.570 

100.000 

This  plant  contained  no  alkaloid  nor  any  bitter  substance ;  the  only 
possibly  poisonous  substances  are  the  resins,  and  the  chances  are  not 
greatly  in  favor  of  their  being  injurious. 

It  seems  very  doubtful  whether  this  herb  is  at  all  poisonous  in  the 
dried  condition;  possibly  drying  may  render  it  thus  inert. 

THE  IBsTPOBTANCB  OF  CAREFULLY  SELECTED  SEEP. 

In  the  report  of  this  department  for  1878,  page  121  and  following,  are 
presented  for  consideration  uuder  the  above  lieading  some  facts,  with 
the  promise  that  in  a  future  report  the  result  of  some  field  experiments 
bearing  uix>n  the  same  subject  would  be  given. 

A  summaiy  of  the  results  given  in  the  report  for  1878  is  here  given 
for  convenience.  The  seeds  taken  for  this  purpo.^e  were  such  as,  from 
their  size,  could  readily  be  picked  over  oue  by  one,  and  comprised  the 
following:  three  specimens  each  of  maize,  pease,  and  beans. 

These  seeds  were  taken  from  the  stores  in  the  department,  and  there  is 
no  doubt  that  the  percentage  of  vitality  was  almost,  if  not  quite,  100. 

One  quart  of  each  variety  was  taken,  and  by  careful  i>icking  was 
divirTed  into  thirds,  as  follows:  first,  the  best  third  was  selected,  then 
the  poorest  half  of  the  remainder,  and  the  middle  third  remained. 

IJ])on  weighing  a  given  bulk  (one-quarter  liter)  of  the  best  and  poor- 
est thiids,  theit*  were  found  but  slight  differences  in  weight,  showing 
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tLat  really  tlie  seed  was  all  ^ood  and  full  wei|»ht  The  average  ratio  of 
best  to  poorest  thii*ds  by  weight  was  100  :  9SM. 

In  no  case  was  the  diiiereuce  very  luarkecl,  although  in  every  case  but 
two  it  was  in  favor  of  the  best  thirds.  These  exceptions  doubtlass 
arose  from  the  large  size  of  these  seeds,  which  prevented  their  being 
closely  packed  in  so  small  a  vessel  as  that  in  which  they  were  weighed 
out-. 

IS'ext,  50  grams  of  each  sample  were  weighed  out,  and  the  number  of 
seeds  present  in  this  weight  counted  out,  when  the  average  ratio  of  the 
weight  of  individual  seeds  was  ascertained  to  be  100  :  71.33. 

An  examination  of  several  other  samples  of  maize,  pease,  and  beans 
showed  the  difference  above  observed  to  be  pretty  constan|,  e.  g,j  the 
ratio  of  weight  between  an  equal  number  of  grains  from  the  first  and 
third  thirds  of  nine  samples  of  maize  was  100  :  60;  in  six  samples  of 
pease,  100  :  69;  in  five  samples  of  beans,  100 :  04;  or  an  average  of 
100  :  63.7.  But  another  consideration  remained,  of  equal  importance 
with  this  quantitative  difierence  in  the  food  supply,  viz.,  whether  there 
existed  also  a  qualitative  difference;  and  for  the  purpose  of  determin- 
ing this  point  complete  proximate  and  ash  analyses  were  made  of  several 
of  the  seeds  mentioned,  the  results  of  which  showed  that  of  each 
proximate  constituent  the  amount  present  in  the  individual  seed  of  each 
l>oore»t  third  was  about  71.4  per  cent,  of  the  amount  present  in  the 
single  seed  of  the  best  thirds. 

In  the  same  manner,  by  comparing  the  full  analyses  given  of  the  a^'hes 
of  the  several  samples,  it  was  found  that  those  two  constituents  WajIcIi 
are  most  important,  and  which  are  present  in  greatest  quantity,  viz., 
potash  and  phosphoric  acid,  stand  in  the  same  ratio  as  the  organic  proxi- 
mate constituents,  i.  e.,  the  amount  of  potash  and  phosphoric  acid  pres- 
ent in  a  single  seed  of  the  poorest  third  of  either  of  these  samples 
analyzed  averages  exactly  71  per  cent,  of  the  amount  present  in  a  seed 
from  the  best  third. 

The  conclusion,  then,  from  these  results  is  that  the  young  plant  would 
receive  from  the  better  seed  the  same  kind  of  food  for  its  early  develop- 
ment, and  about  40  per  cent,  more  of  it  than  from  the  poorest  seed.  It 
is  also  shown  that  the  entire  amount  of  the  several  seeds  submitted  to 
analysis  were  mature  seeds,  as,  indeed,  to  the  eye  they  appeared  to  be 
different  only  in  their  relative  size. 

When  we  consiiler  that  during  the  period  of  germination  and  the 
earlier  stages  of  its  growth,  until  in  fact  through  well  developed  foliage 
and  rootlets  the  plant  is  able  to  appropriate  and  assimilate  food  from 
the  atmosphere  and  earth,  its  entire  supply  of  nuti'iment  is  derived  solely 
from  that  stored  up  in  the  seed,  the  importance  of  the  above  difference 
in  the  amount  of  that  supply  of  food  is  manifest 

It  is  not  improbable  that  during  the  early  life  of  the  new  plant  there 
may  result  a  feeble  struggle  for  existence,  during  which  period,  if  not 
supiilied  with  sufficient  and  i)roper  food,  the  plant  becomes  dwarfed  in 
its  full  development,  with  its  power  of  reproduction  impaired,  and  every 
vital  function  in  marked  contrast  with  that  plant  which  has  in  its  early 
life  received  a  more  generous  supply  of  food. 

It  is  obviously  true,  and  has  been  pwved  so  by  experiment,  that  even 
under-sized  seed  may,  in  fertile  gix)und,  produce  well- developed  plants; 
and,  indeed,  it  ai)i>ears  to  have  been  demonstrate<l  that  "the  vigorous 
development  of  phints  depends  far  less  upon  the  size  and  weight  of  the 
seed  than  upon  the  depth  to  which  it  is  covered  with  earth,  and  ui>on 
the  stores  of  nourishment  which  it  finds  in  its  first  iieriod  of  life,''  but 
there  still  appears  to  remain,  as  an  open  question  of  very  great  pra^ical 
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Importance,  the  compamtive  value  of  fnlly  develoxied  and  imperfectly 
developed  seecl,  under  Ibc  ordinary  condition  of  moistiiRs  fertility,  &c. 

tor  the  puri)0se  of  experiment  in  the  tield  there  were  selected  32  seeds 
of  the  best  aud  poorest  thirds  of  15  varieties  ot*  maize,  50  seeds  each  of 
5  varieties  of  beans,  aud  100  seeds  ejw.li  of  0  vaneties  of  pease. 

The  weii^lits  of  each  lot  were  tak<»n  and  were  as  follows: 

I    r.vst      Pool-out 

tliird.        tbml. 


13  turii-rieH  maize.  48<i  se^As *        l.'itf.  7 

5T«rieticsbeans,  200  aowls ,        1.U.4 

6 Tarietiea pease,  WOaeetls 162.3 


Gtiitntt.      Granu. 
100.9 


82.8 
111.9 


The  above  weights  ai^e  iu  the  followiu^j;-  ratio : 

Maize,  best  to  poorest  as  ..,.-* 100:64.39 

Beans,  best  to  pooiv'»t  as 100:  63.01 

Pease,  best  to  poorest  as 100:68.95 

Below,  is  given  a  tabulated  result  of  the  cxpenment,  although,  owing  to 
the  protracted  drought  of  the  past  season,  little  value  can  be  placed 
upon  the  results  other  than  as  to  the  percentage  of  seeds  which  germi- 
nated and  the  percentage  of  plants  obtained,  for  it  was  found  that  many 
of  the  plants  which  develo])ed  partially  failed  to  suivive,  and,  especially 
in  the  case  of  the  pease  and  beans,  the  crops  reported  below  were  obtained 
as  the  result  of  a  new  giowth  ensuing  after  the  late  rains. 

It  is  also  to  be  borne  iu  mind  that  these  exi)eriments  were  conducted 
upon  land  which,  although  originally  quite  unproductive,  has  been  brought 
by  careful  cultivation  to  a  high  condition  of  fertility,  a«  may  be  evidenced 
by  the  following  analysis : 

Jnaf^'ffia  of  soil  of  rj]iHtuiif:nt<i1  plot. 

Per  cent. 

Moisture 1.740 

Orgauic  matter 4.960 

Carbonic  acid  (C  0,) 200 

iDsolnble  matter 84.23.> 

FerricOxide  (TV-  O.) 2.61)4 

AlomuU  (Al^Oj) 4.4U; 

Liiu©(CaO) 6;r> 

Magnesia  (M);  O) 400 

Pota88a(K,0).. lUO 

Soda(NacO) 054 

Phosphoric  aeid  (Pj  O^) 198 

SnlpUuric  atiil  (S  O3) 024 

99.846 

Obviously,  upon  latul  of  such  eonjjiosition  and  deep  tilth  the  plant 
would  find  every  luicded  element  for  its  nutrition,  aud  the  experiments, 
before  being  accepted  as  conclusive  upon  other  points  than  those  men- 
tioned, should  be  repeated  upon  other  soils  not  so  well  adapted  to  the 
development  of  the  plant  after  germination. 

Jveiage per  cent  planlsfrom  st^d: 

6  pease:  Ist  3d,  60.5  i>cr  cent. ;  3d  :M,  65.2  pi  r  cent. 

5  beans:  1st  3<1,  K'^.O  per  coat. ;  'M  l-il,  70.8  per  ceut. 
8  corn:  1st  3d,  50.1  per  cent. ;  3d  3d,  49.:»  |>er  cent. 

7  corn:  1st  3d,  32.0  |>er  cent. }  3d  3d,  19.4  per  cent. 
Average  per  cent,  sted  sproiitetl : 

6  iiease :  let  3d,  G1.7  ywr  cent. ;  3<l  'M,  G6.7  per  C4*iit. 
5  beans:  1st  Vk\,  04.4  {nr  cnit. ;  34!  :\i\,  73.2  per  cvi.t, 

8  com:  1st  '.^1,  5^.0  p«'r  cent. ;  :kl  :*m1,  .5.5.8  pev  ceui. 

7  eom:  Ist  :»d,  49.G  per  cent,  j  M  3J,  31.3  per  cent. 
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Averagt  tcright  of  crop  to  plant : 

6  jiease:  1st  3d^3.7G  grama;  3d  3d,  4.09  grams. 

5  ijeaus:  let  3d,  100.9  grams ;  3d  3d,  l.^)£.G  grams. 
8  com :  lat  3(i,  77.3  grams ;  3d  3d,  97.4  grama. 

7  corn :  Ist  3d,  53.4  grams;  3d  34  21-3  grams. 
Average  weight  of  entire  crop: 

6  pease:  Ist  3d,  241.0  grams;  3d  3d,  283.5  grams. 
5  beans :  1st  3d,  503.2  grams;  3d  3d,  614.8  grama. 

8  com:  Ist  3d,  15(58.6  grams;  3d  3d,  1679.9  grams. 

7  com:  Ist  3d,  588.7  grams;  3d  3d,  161.6  grams. 

Total  average  per  cent,  plants  from  seed:  1st  3d,  55.8  per  cent. ;  3d  3fl,  49.1  per  cent. 
Total  average  per  cent,  seeds  sprouted:  Ist  3d,  63.6 per  cent. ;  3d  3(1,  55.9  per  cent. 
Total  average  weight  of  crop  to  plant:  Ibt  3t],  58.4  grams;  3d  Sd,  6<;.G  grams. 
Total  average  weight  of  entire  crop:  Isfc  3d,  793.5  grams;  3d  3d,  744.1  grams. 

As  will  be  seen  from  the  above,  the  percentage  of  seed  which  sprouted 
was  generally  higher  in  the  case  of  the  best  thirds,  but  was  in  no  case 
so  high  as  the  character  of  seed  used  appeared  to  warrant.  In  fact  all 
the  seed  used  appeared  to  possess  vitality,  and  tlie  results  obtained 
by  experiment  were  doubtless  due  to  the  unfavorable  conditions  after 
the  planting,  by  which  the  seed  was  destroyed. 

As  will  be  seen  from  the  analyses,  the  composition  of  the  best  and 
poorest  thirds  of  seed  used  in  these  experiments  was  about  identical, 
and  the  only  diflference  between  the  individual  seeds  from  the  best  and 
I)Oorest  thirds  was  a  quantitative  one,  which  the  character  of  the  soil 
and  season  made  of  no  account. 

But  although  the  above  experiments  fail  to  be  conclusive,  or  indeed 
of  value  as  an  element  in  settling  the  main  question  proposed,  the  fol- 
lowing results  obtained  in  England  in  1877  with  oats  are  most  impor- 
tant   The  analyses  given  are  by  Prof.  Henry  Tanner. 


Constituents. 


<3Uut«n 

Starch,  ^ira,  &o 

Fatty  matter 

Cellulose 

KitrogenoQB  inAtt43r  (not  true  albuminoids) 

Alkalmo  salts  in  nsh 

Karlby  salt^in  ash  .  

Silicious  matter  in  ash 

Water 


100.00 


Constituents. 


C«mii>oaition  of  crop. 


rndfT  ffoo^  i   TTnclor  ba4 
culavatiuu.t  i  cultivatiuu.^ 


Glut^^n 

Starch,  pnm.  &o 

Fattv  matter 

Cellulose 

Nitroecnous  matter  (not  true  albuminoids) 

Alkalint;  salts  in  aali 

E:irth\  H5ilJs  in  anh 

Silicious  matter  in  ash, 

Watvr 


7.18 

1.68 

ra  60 

64.49 

2.88 

l.o8 

9.10 

16  38 

3.32 

L21 

1.20 

1.05 

.58 

.82 

.70 
13.35 


100.00  i 


11.93 


100.00 


*I  .»i;y-niiio  r,>in:(ls  I'f-r  br^hcL 

tTv  '  illy  ]^oun<lA  pi  r  buslnl. 

t  Fiii.v  liush.  l«  por  atro,  w»i>flilnjf  43  poTinds  per  bushel. 

\  Xtii  burthcla  p»-T  acre,  weighinjc  '2,1  pounds  per  bush<  L 


Digitized  by 


Google 


KEPOBT  OF  TEE  0HEMI8T. 


95 


Constituents. 


Composition  of  oats  srown 
from  seed-* 


Gtatst 

Starch,  pim«  &c.... 

TsU.v  matter 

Cellulose k 

Nirrof-cnons  matter  (not  true  album inoids) 

Alkaline  Halts  in  aah 

Earthv  salts  in  asli    

Silicious  mattsr  ia  a*h 

^\ater 


100.00 


OBAINS. 

The  value  to  the  farmer  of  various  grahis,  as  deduced  from  chemical 

analysis. 

The  reports  of  the  statistician  for  the  past  ten  years  (1870-1879)  show 
the  following  average  values  to  the  farmer  of  the  principal  agricultural 
food  materials :  . 

Table  A. 


Varieties. 


Valno  per  '  Valns  pet 
bushoL     1 100  pounds. 


CSTB 

Wheat 

Bye 

Oats 

Barley 

BuckWhtat 

?ot«ro<-a 

Hay,  per  ton  of  2«000  ponnds 


0.4^97 

0.78 

1.  ()fi;55 

L77 

.  7200 

L29 

.  3G49 

1.U 

.  7508 

1.56 

.7111 

1.42 

.5X14 

.07 

12.8581 

.«5 

Average  value  per  100  pounds  for  grains,  $1,327;  average  value  per 
100  pounds  for  all,  $1,200. 

The  substances  which  give  these  foods  value  may  be  divided  into 
three  classes : 

1.  Albuminoids  :  Kitrogenous  compounds  which  serve  as  '^  flesh- 
foTJtters," 

2.  Fats:  Solid  or  liquid  oils. 

3.  Carhhydrates^  or  ''nitroi^en  free  extract":  starcli,  sugar,  gum,  &c. 
These,  with  the  fats,  are  sometimes  known  as  "heat  or  force  givers.'^ 

The  comparative  value  of  these  three  classes  as  foods  has  been  approx- 
imately determined  by  a  commission  ap[)ointed  by  the  German  agricult- 
ural experimental  stations.  These  n\sults  are  reported  by  Kuinig,*  the 
chairman  of  the  commission,  and  are  as  follows : 

Tablk  B. — Proportionatt  values  nutritive  conatituvuts  in  food  materials, 

Albaminoids 34. G    =  4.74 

F»t  Ui).S    =  4.08 

Carbhydrates 7.3    =  1.00 

Having  these  proportionate  vahiea,  we  find  that  on  an  average  speci- 
men the  value  of  our  cereals  is  subdivided  thus :  * 

•  **  Berechnung  des  G«'l(lwerlhe8  vou  Futtermittelii,"  iu  dio  Lamlwirtlischftftliclien 
YcnucbB-Statioiieui  Band  xxiv,  p.  30*^. 
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Taule  C. —  Faluc  of  each  constUtient  in  an  average  grain. 


CuustltaeutD. 


Albaniinoids. 

Fat 

Carbhjdratca 


Value  per 
100  pounds. 


CeitU. 
49.842 
13.668 
69.190 


Value  in  each 
dollar. 


Centi. 
37.56 
10.30 
52.14 


132.700 


100.00 


If,  then,  we  know  the  number  of  pounds  of  each  of  these  constitu- 
ents in  a  hundred-weight  of  an  '*  average  grain,''  we  can  find  the  ^  alue 
of  each  per  pound  by  dividing  the  vahie  in  cents  per  hundred- weight  by 
the  pounds  i)er  hundred-weight. 

It  remains,  therefore,  to  determine  as  accumtely  as  possible  the  aver- 
age content  of  American  cereals  in  these  substances  that  give  them 
their  food  value,  the  "nutrients,"  viz:  albuminoithi,  fat,  and  curb- 
hydi*ates. 

The  following  averages  have  been  dravm  from  the  most  reliable  re- 
corded American  analyses.  The  most  of  them  have  been  taken  from  the 
valuable  "Keport  of  the  Connecticut  Agiicultural  Experiment  Station," 
for  1879,  which  contains  all  the  later  American  anal^^ses  from  various 
sources.  The  average  figures  for  rice  are  taken  from  the'  results  of  analy- 
ses thts  year,  made  at  this  department,  of  ten  varieties  sold  in  American 
mai'ket^. 

Table  D. — Average  nuUHeuts  in  American  grains. 


Variety. 

Albiuuinoids. 

Garbhydrutes.  1 

I'at  • 

Total  nntrienta. 

1U.70 

1          '                  : 

70. 19  ; 

70.20  i 
67.37 
75.73 

'           73.18         1 

7^91 

?2.96 
1            79. 20          I 

3.16 
4.84 
8.04 
2.23 
2.39 
2.07 
3.15 
.35 

86l05 

Dad t  com  .  ................... 

10.49 

8!\:<i 

12.08 

87.49 

Winter  wheat    «• 

10.17 

88.13 

SnriniT  whettt    .   •••.••••«  ••••• 

'             12.41 

87.96 

K  vo - 

12.07 

8&05 

Barley 

XJico       

;            13.17 

7.44 

89.28 
86.00 

Average 

U.07 

1       '^'^'^      i 

3.53 

87.44 

The  figures*  above  used  for  rye  and  barley  will  probably  be  slightly 
changed  when  more  analyses  have  been  made.  Buckwheat  was  not  in- 
cluded in  this  list  for  lack  of  authenticated  analyses  of  American  sam- 
ples. It  is  pretty  certain,  however,  that  its  composition  does  not  vaiy 
greatly  from  the  above  average.  Oats  wei'e  not  included,  because  of 
theu*  much  greater  amount  of  fiber,  which  proportionately  reduces  the 
amount  of  nutrients. 

Tablk  E. — Average  nntriente  in  an  ^* average  grain,^* 


Cunstitaouts. 


I.— PoumU    Il.-ValuelQ    in.-Value 
in.  100.  lOOpoaiidb.      per  pound. 


AlboiDUioidf 

Fat 

Carbhydrates 

Total  natrieots. 


11.07 
3..'B 

72.84 


CeiUs. 
49.842 
13.068 
69.190 


Cent*. 
4.3024 
3.8436 
.9499 


87.44 


132. 700 
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Tlir  >;ilut\s  in  rohiniu  III  aro  IVunid  by  dividiiiii"  tlir  (i'iares  iii  roUiiiin 
11  by  tliosi*  in  eohimii  1.  IvimIimhmI  to  nioiv  simple  lornis,  they  are  as 
follo\v»s : 

Tahlk  F. —  I'aluc pi'r  pound  of  nutrUnlH  In  .imcrican  ffraim. 

Ciutf«. 

Albui:iiiioids - I.-V) 

Fat '^,y\ 

C»rhhy<lnili.H .X> 

Having,  tlHMi,  tlie  analysis  of  a  grain,  fts  value  to  the  farmer  can  be 
found  l>y  nmltiplying  the  i»erceutages  resi)ectively  ot*  albunuuoids,  fat, 
and  earbliydrates  by  the  above  ligiues.  The  average  values  of  these 
graiuH  linve  tlins  been  calculated,  and  ai'e  as  follows: 

Taulk  G. — Average  valm\  per  100  pounds^  to  the  famxcr,  of  various  (jraiM, 


Varielk's. 


j  Albnmi.  i    ^  .     !  CarbUy-  j  rr^^., 
iioids.     I    ^^^       drates.   ;  ^^^^ 


Cents,    I 

nintconi I  4K.  15  } 

I>entcom •  47.21  ( 

.Swe«ti-on» '  M.  ;{0 

Winttr  wheat '  4.'..  77 

Sprioj;  wheat -•- .V.  85 

Kvf  .  : M.:rj 

Riirley i  59.27 

Rio« 3U.48 


Cmts.  1 

Cents. 

Cents. 

19.81  ' 

«8.68  1 

134.  G4 

1X.59  t 

tfG.  m  I 

132. 49 

30.  H7  1 

64.00 

140. 23 

8.  r>6  : 

71.1)4 

120. 27 

9.18 

CO.  r.2  > 

134.  .^M 

7.95 

70.21  [ 

132.  Ai< 

12. 10  ! 

09.31 

140.  6H 

l.iA 

75.24' 

110.  0(J 

It  will  be  noticed  that  some  marked  differences  in  value  are  seen  in 
comparing  this  table  with  Table  A.  This  must  necessarily  be  the  case, 
as  will  be  seen  by  reference  to  the  following  table : 

Table  H. — Percentage  exported  of  agricultural  food  products. 


Varieties. 


.bubhols. .  1,  388,  218, 7'.0 

«lu 42(M-J2.  400  ' 

i,  842 


Com 

Wheat 

Itye do...  t  2.".,  842,  700 

Oat* do....  4]::."^:>00 

Bailfv do  ...,  42.2i:.,r);!0 

Buckwheat do 12,  2  JO.  820 

Potatoes do  >..;  124,  J  JO.  0C»«3 

Hay teas...  30,  OoS,  2'J(J 


Prod  iirt ion  in   Exports    to  I  Per  cent. 
Ib78.         .June  30, 1879.     oxporte<l. 


L 


88,  262.  O.TC 
100,  502,  506 
4, 873, 470 
5,4.52,  l.tG 
T15.  J3C 
Xouo.  ! 
62.i.342  i 
«,127, 


6.4 

35.8 

18.9 

1.3 

1.7 


.62 


Careful  study  of  this  table,  together  with  Tables  A  and  G,  '\vill  ex- 
plain  some  apparent  discrepancies.    Among  other  facts  we  shall  see — 

1.  That  a  production  in  great  excess  of  foreign  and  actual  home  de- 
mands will  cause  the  market  value  to  fall  far  below  the  actual  value  to 
the  fenner.    This  is  very  noticeiible  in  the  case  of  corn. 

2.  A  large  foreign  demand,  together  with  a  similar  home  demand, 
coupled  with  no  overproduction,  will  cause  the  market  price  to  be 
higher  than  the  real  vahie  to  the  farmer.  TJiis  is  illustrated  by  the  cash 
value  of  wheat. 

3.  A  production  about  etjunl  to  the  demand  will  cause  the  value  to 
the  farmer  and  the  market  value  to  correspond  quite  closely.  Oats, 
buckwheat,  and  rye  ai*e  instances.    Barley  brings  a  little  more,  owing 

7  AG 
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to  its  extensive  use  in  brewing  and  to  its  cultivation  being  more  local- 
ized than  is  the  CiU'se  witli  other  grains. 

i.  In  the  cajseof  rice,  tlie  market  value  is  entirely  disi)roi>ortiouate  to  its 
cash  value  as  a  food  to  the  consumer.  Among  tlie  causes  to  which  this 
discrepancy  is  due  may  be  nienti(med  the  following: 

a.  The  uncertainty  as  to  luoduction,  and  the  danger  that  nnfavorahlo 
seasons  may  cause  greatly  diminished  crops. 

b.  The  comparatively  small  area  in  this  country  devot<'d  to  its  culti- 
vation; and  the  ex i)euse entailed  by  the  long  and  risky  sea  voyage,  if  it 
be  impoited  from  India. 

c.  The  expense  of  preparing  it  for  the  market. 

(i.  The  fact  that  the  number  of  wholesale  dealers  is  small,  thus  de- 
priving consumers  of  the  benefits  of  competition. 

€.  The  principal  reason,  however,  seems  to  be  that  it  is  not  here  re- 
garded as  one  of  our  staple  foodsj  but  rather  as  an  accessory  to  be  used 
occasionally. 

5.  By  no  means  all  the  circumstances  affecting  the  market  values  have 
been  mentioned ;  merely  those  which  most  evidently  cause  the  selling 
price  to  vary  from  the  value  as  deduced  from  analysis.  It  will  plainly 
be  seen  that  the  farmer  can  best  afford  to  sell  those  grains  which  have 
a  market  value  above  their  value  as  shown  by  analysis;  thus,  at  pres- 
ent prices,  corn  is  worth  as  a  food  nearly  twice  what  It  brings  in  the 
market,  while  wheat  and  barley  are  worth  less. 

These  remarks  will  explain  how  values  are  de<lucedfrom  analyses,  and 
the  weight  that  should  be  given  to  the  prices  so  obtained. 

ANALYSES  OF  OL>IATURE  SWEET   CORN  AND  COBS. 

The  ears  were  selected  when  the  corn  was  "in  the  milk^  and  in  the 
best  condition  for  table  use.  The  corn  and  cob  were  carefully  separated, 
partially  dried,  pulverized,  and  analyzed. 

The  following  arc  the  results  obtained : 


Constituents. 

Adam's  early  corn. 

Mammoth  sngar- 
com. 

Air-dry. 

Dry. 

Alr-diy. 

Dry. 

Mn^KturA 

8.42 

3.09 
3.10 

1L24 
2.95 
3.07 
5.82 
8.08 
6.27 
8.26 
t2.95 
5L86 

Agk     

3.37 

8.33 

r»>lluio«e 

.     3.46 

OUs • 

4. 18  '          4. 56 

8.  84  •          9. 66 
6.  OK            0.  63 

9.  52           10. 41 
.71!!            .79 

5C07  J        61.19 

5.99 

Siitram   &o*...... ............................................ 

9.10 

7.06 

Albumen 

9.31 

Gum        .•,...............-...«.,...•-....•.-....•••......•-. 

13.83 

Stai'chJ 

58.44 

100.00  1      100.00 

100.00 

100.00 

♦Estimated  by  difTerencc    Soluble  In  80  per  cent,  alcohol  and  soluble  In  water. 

tlndudes  n  litUe  noluble  starch,  which  was  not  present  in  Adam's  early  com.  Soluble  starch  appenrs 
to  hv  fonnvd  fi"om  ordinary  ins  >iuble  starch  during  tlio  ripe  nin;;  of  the  i;niln  of  sweet  com ;  it  is  not 
preaeut  in  npened  field  com.    (Hee  A  jjiicaltural  Depaitnieut  Kt^  ort  for  1878,  pp.  153-156.) 
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CoufltitueuU. 

1 

1  Adam's  eurly  cobs. 

Mammoth  sugar 
cobs. 

Alr-drjr. 

12.40 
2.45 

22.74 
184 

13. 28 
2.75 

1.10 
25.01 
15.75 

Dry. 

Air-dry. 

Dry. 

VMkturft 

7.51 
2.28 

iai8 

162 
12.68 
150 
8.75 
.96 
27.95 
23.57 

^f^i^ 

2.80 
25.  M 
2.10 
15.16 
3.14 
3.06 
125 
28.55 
17.98 

2  47 

riMiiioM?        

19.06 

(Mln 

Sut^ars,  ^c* 

;5«4n 

175 
18.71 
1.62 

4.05 

(^UQ)                                               ,           ,, T_.^..T__. ,_..._-.. ,__^_. ^._... 

104 

Slarrb  i^^iu'^rBf ....•■.•.•••  .................................. 

30.23 

Alkjili  cxtrnAjt*  ........«>••.•>«-■> .t,,,*. t»T-t«».«..fT t-tt- 

25:S 

100.00 

100.00 

100.00          100.00 

In  order  that  a  general  idea  may  be  had,  at  a  glance,  of  the  probable 
food  value  for  animals  of  sweet  cora  and  the  cobs  from  which  it  is  taken^ 
the  substances  usually  considered  to  have  equal  tbod  value  will  be 
grouped  tofrether. 

These  substances  are,  in  the  com  itself — 

1.  xUbuminoids,  including  zein  and  albumen. 

2.  Carbhydiates,  including  sugars,  gum,  and  starch. 

3.  Oils,  commonly  called  '^fats." 

In  the  corn-cobs  — 

1.  Albuminoids,  zein,  and  albumen,  as  in  com  itself. 

2.  Carbhydrates,  sugars,  gum,  starch-isomers,  and  alkali  extract 

3.  Oils,  as  in  corn. 

All  comparisons  are  on  dry  samples. 

Digesiible  nutrients  in  sweet  com  and  cobs. 


Coostitueuts. 


Com. 


Cobe. 


1 


Albf  iminoidn 

Carbhyilrates 

¥»i... 

Xntrillrc  ratio  ^ .' 

Calculated  value  per  bnndred  pounds  on  dry  Hubstauce 

Calculated  valae  per  hundred  pounda  on  aii-dry  substances 


17.04 

7164 

4.66 

li4.5 

162 

149 


I 


ii 


f 

§ 


16.37 

70.86 

5.90 

1:4.7 

164 

146 


6.20 

62.94 

2.10 

1:10.5 

.00 

.84 


I 


5.67 
70.45 
175 
1:12.7 
.00 
.92 


In  absence  of  proof  as  to  the  value  of  "alkali  extract  in  com-cobs, 
it  has  seeined  best  to  give  a  calculation  in  which  it  is  not  included.  The 
value  of  "  starch-isomors  ^  would  seem  to  be  less  doubtful,  as  they  are 

•Estimated  by  dWrennrc. 

^S-il'.il/lo  iu  tO  per  iM-iit.  .iKol'ol  aii'l  .-oluM<'  in  water. 

:Af<«Tcxtrjwtin«:  with  ♦•tlui,  nlv  hoi.  uml  nuttr.  the  s;nnplo  was  tre;»tod  at  100*^ C.  forabout  six  liours 
*ilh  dib't**  b^  ilrochloric  :iriil :  -'ii'',.?^*  was  (h't<nuln<  <l  iu  this  lu  id  Uniiid,  and  tlio  niiionut  found  calcu- 
liMto  jfe  ^•♦mrh  fMiuivalnit  <tVlI"''U^-  'Ih.s.  "stnn-h  isoiiuiM"  are  idi  ntiial  witli  tb«  "auiylooeoiia 
tt-lliiloMM-  .i,  M  1-ib.d  in  Ih-  Dj  ini  tiiuiil  oi"  Auii'  niUm  nejwrt,  1878.  pp.  18»-19J. 

'« By  nuUitJve  ratio  U  uieaui  ihe  x>i  ^P<^i'tluiJ  ui  uitiugeuuus  to  aou-nUrugonoaa  nutiienta. 
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(Mni\  orted  into  glucose  with  almost  or  quite  the  same  readiness  as  is 
^A(arc•b  itself. 


rrrJ>ih!e  value  of  Immature  vovn-eobif,  ejciln^ive  of  ^^dlktill  cxtrad/^ 


Values. 


;  early  cobb. ,  su;;ar  cob». 


Talue  ptT  100  pouiuls  on  tlr>  f^ub.Hti.iu'f  

Value  per  100  JioiuicU  on  uir-diy  substance. 


.7'»  I 
.69 


.76 


The  proi)ortion  of  cob  to  coru  is  probably  cohsidenibly  ^^reater  iu  the 
immature  state  than  when  the  coru  has  ripened,  hence  the  real  propor- 
tionate value  of  the  cob  to  the  corn  is  probably  greater  at  this  i>eriod 
than  it  is  later. 

In  whatever  light  these  results  may  be  viewed,  it  still  seems  that  im- 
mature corn-cobs  have  a  decided  food- value  and  can  profitably  be  fed 
to  stock.  By  reference  to  the  department  report  for  1878^  p.  130,  it  -will 
be  seen  that  the  value  of  mature  cbmcobs  from  lield-corn,  even  when 
"alkali  extract''  is  included,  is  about  57  cents  per  hundred  pounds,  or 
considerably  less  than  the  value  of  immature  cobs  from  sweet  corn  ex- 
elusive  of  alkali  extract. 

In  Table  G  the  value  of  mature  sweet  coru  is  given  at  $1.10,  a  figure 
nearly  identical  with  those  deduced  for  air-dry  immature  sweet  corn. 


Analyses  of  Fultz  icheai. 


Const  itucats. 


^ 

,-. 

a 

i 

^ 

^d 

,11 

i 

1 

^1 

^ 

ci 

i 

6 

A 

o 

'A 

^ 

'A 

Moistaro I  10. 40 

Ash I  1.15 

OU V  •^'*'' 

Su2urrt,&o I  a.  CI* 

Glutiu i 1  a.  94 

Gum    I  1.54 

Sturcli  or  isoDiera ,  67.114 

Albumen I  7.P8 

Fiber j  1.71 


10.60  1 

8.03 

1.45  1 

2.52 

2.27 ; 

1.72 

2.88 

5.42* 

4. 05  j 

.55 

1.14  1 

.86 

G3.4G 

59.0<l 

8.01 

5.90 

L14 

l&Ol 

100. 00 


100.00  I      100.00 


Tlie  valuable  constituents  in  these  three  samples  are: 

1.  Albuminoidsy  gluten  and  albumen. 

2.  Fatj  or  oil. 

*6,  Carbhydrates,  including  sugars,  gum,  and  starch,  and  starch-iso- 
mers  in  the  bran. 

(Calculated  comparative  food-vahietf. 
Valiios  per  100  pounds : 

YmUvq  wheat $1  **« 

Wlu'jit  freed  fVoni  bran 1  i{2 

Bran IW 

The  somewhat  i)revalent  idea  that  bran  is  the  most  valuable  portion 
of  wheat  is  not  substantiated  by  these  figures  drawn  from  analyses. 

*  Contnins  some  nitroa;euow8  nmf  tor  Folnblo  in  water,  rather  raoro  iu  Xo.  3  tli.nn  iu  Ko.  1,  .Mutl  ahseut 
!n  Xo.2;  hcuco  it  njus!  bo  derived  li-om  llio  1m au. 
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The  considerably  greater  proportion  of  ash  in  tlie  bran  is  noticeiible.  As 
this  SLsh  is  largely  composed  of  phosphates,  the  sep«aration  of  the  brau 
from  flour  renders  it  less  rich  in  these  ash  constituents,  which  are  be- 
lieved to  be  valuable  as  material  for  the  formation  of  bones. 


Analyses  of  seed^  nf  sorohmn^  Chinese  Corn,  and  Brown  Doura, 


CoD»tItbent8. 


HoistuTe 

Ash 

Fat 

Sucara 

Alboroen,  insolublo  in  alcohol. 
Alhamen,  Boluble  in  alcohol . . 

Gmn ....'.............. 

Starch,  color,  &o 

Grade  fiber 


Sorgbum  seeds. 

1 

1    ^ 

.• 

n 

!             ^ 

s 

3 

a 

o 

"V 

o 

* 

.3 

o 

^ 

M 

!       o 

PQ 

O 

10.57 

D.93 

7.62 

7.87 

1.81 

1.47 

1.68 

1.46 

4.00 

n.  9.-> 

4.18 

3.75 

1.91 

2.70 

2.  .to 

2.0»i 

'J.<54 

'2.CA 

3.00 

4. -22 

7.34 

0.00 

6.01 

5.41 

1.10 

.7i 

1.50 

2.85 

68.55 

70.17 

72.19 

70,59 

1.48 

1.52 

1.52 

1.79 

100.00 

100.00 

100.00 

100.00 

The  calculated  values  to  the  farmer  of  these  seeds  per  one  hundred 
pounds  are  herfe  given :  * 

Early  amber  sorghum  seeds $1  31 

Chmese  Korghum  seetls 1  28 

Browu  doura  seeds 1  21) 

Chinese  corn  seeds 1  21) 

From  these  results  it  will  be  seen  that  these  seeds  arc  very  nearly 
equal  in  value  a«  food  materials  to  average  field  corn.  In  case  sorghum 
is  largely  grown  as  a  sugar-i>roducing  plant,  the  use  of  the  seeds  as  fooil 
for  animals  will  tend  to  cheapen  the  production  of  sugar. 


ANALYSES  OF  TEN  SAMPLES  OF  UICE  AJS'D  OXE  SA3IPLE  OF  RICE- 
WASTE. 

The  samples  analyzed  were  received  from  Dan.  Talmage's  Sons  &  Co., 
41  and  43  North  Peters  street,  New  Orleans,  La. 

They  were  carefully  selected  and  well  cleaned,  and  represent  all  the 
marketable  varieties  to  be  met  with  in  this  country.  The  rice-waste  is 
understood  to  be  the  unmarketable  portion  separated  mechanically  from 
the  crude  rice;  it  seems  probfible  that  it  may  be  profitably  utilized  for 
the  manufacture  of  starch  or  glucose. 
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ProThnate  analyses  of  rice  and  rice-uasie. 


L — In  airdi'y  condition. 

Carolina  gold  seed 

Carolina  white  seed 

Japan,  fully  cleaned 

Japan 

Patna,  Bengal 

llanjcooD       

3  Jassein,  F.  India 

White  seed,  Louisiana 

Honduras,  Louisiana 

Volunteer,  Louisiana 

Kice- waste 

IL—l>riedan05^C.,  uater-free. 

Car  >lina  gold  seed  

CHFolijia  white  seed 

Japan,  fully  cleaned. 

Japan     

Patna,  Bengal 

Kangoon    

Bassein,  F.  India 

^hite  seed,  Louisiana 

Honduras,  Louisiana , . . . . 

Tolnnteer,  Louisiana 

Kice-waste , 


by  difference.             , 

o 

1 

O 

A 
tn 

0  27 

L57 

0.73 

75.40 

0.30 

1.  r.7 

0.57 

75.47 

0.28 

L85 

0.93 

77.45 

0. 42 

L74 

0.89 

74.90 

0.33 

L.3G 

0.57 

76.71 

0.39 

L27 

0.  72 

78. 29 

0.62 



L05 

0.72 

77.16 

0.27 

L44 

0.79 

78.17 

0.30 

1.07 

0.77 

78.27 

0.37 

1.35 

0.80 

7a  40 

7.28 

1 

92* 

8.62 

3.65 

55.42 

0.31 

1.80 

0.84 

86.60 

0.35 

1.81 

0.66 

87.00 

0  32 

2.13 
2.02 
1.56 

L07 
L04. 
0.65 

89.11  1 

87.11 

88.02 

0.49 

0.37 

' 

0.44 

L44 
L19 

0.81 
0.81 

88.41 
87.08 

0.70 

0.81 

1.64 

0.90 

8a  98 

0.34 

L20 

0.88 

88.74 

0.42 

1.53 

0.90 

88.53 

8.02 

2. 

10- 

3.88 

4.02 

6L06 

2S3 


23>5 


0.17 
0.13 
0.11 
0.17 
0.14 
0.19 
0.19 
0.19 
0.19 
0.40 
3.29 


0.19 
0.15 
0.12 
0.20 
0.16 
0.21 
0.21 
0.22 
0.22 
0.45 
3.63 


0.35 
0.48 
0.39 
0.43 
0.60 
0.27 
0.21 
0.24 
0.24 
0.17 
LOO 


0.40 
0.55 
0  45 
0  50 
0.69 
0.30 
0.23 
0.27 
0.27 
0.19 
LIO 


a  20 
7.a3 
5.47 
7.01 
7.10 
7.08 
a  19 
6.41 
7.02 
a66 

ao3 


9.42 
9.03 
6.30 
a  15 

ai5 
aoo 

9.24 
7.30 
7.96 
7.53 
9.51 


0.38 
0.34 
0.43 
0.42 
0.35 
0.34 
0.48 
0.33 
0.34 
0.40 
6.06 


0.44 
0.39 
0.50 
0.49 
0.40 
0.39 
0.54 
0.38 
0.39 
0.45 
6.68 


12.93 
13.31 
13.09 
14.02 
12.85 
1L45 
11.38 
12.16 
11.80 
11.45 


103 
104 
105 
107 
108 
109 
110 
170 
171 
172 


103 
104 
105 
107 
108 
109 
110 
170 
171 
178 


♦  A  solution  of  the  "  waste  "  which  would  have  contained  the  mgar  had  any  bewi  pTeseot.  did  not 
give  a  reaction  ior  glueoi€,  but  upon  being  digested  with  dilute  acid,  iti*e<luccd  Fehling's  solution  of 
cuprio  oxide  in  a  ratio  equivalent  to  1. 92  per  cent  of  sucrose  in  the  air-dry  material^  or  2. 10  per  cout. 
in  the  water-fr^e  substance. 

ANALYSIS  OP  ZAIVHA  INTEGRIFOLIA.     (<' COONTIE.") 

A  specimen  of  tlie  bulbous  stem  of  this  plant,  from  which  "  Florida 
arrow-root"  is  obtained,  furnished  by  Mr.  W.  H.  Gleason  and  weighing 
a  little  less  than  J  pound,  was  ground  up  without  peeling  and  gave  upon 
analysis  the  following  results.  This  stem  was  picked  in  April,  at  which 
time  it  is  supposed  to  contain  a  greater  amount  of  starch  than  at  any 
other. 

An  analysis  of  the  corresponding  portion  of  the  Maranta  arundinacea — 
from  which  "Bermuda  arrow-root"  is  manufactured — by  M.  Benzon,  is 
given  for  comparison. 

There  stiU  remains  to  be  examined  the  ether  and  alcoliol  extracts  for  a 
poisonous  body  supposed  to  exist  in  the  plant;  also  the  seeds  of  the 
plant  for  a  similar  X)urx>ose. 
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Constituents. 

iZamia  in 

1 
1 

Maranta  arundi- 
nacm. 

L 

2. 

Tobtn<»  oil - ' 

.07 

.18 

Fix«l  oil.  Sec,  extracitMl  bv  ether - 

l.OC 
•            .21 

.  r>:j 

3.02 

Siilt.HTai:t'i% not  sugar, 8olut»li' in  ;ilcohol  and  water;  insoluble  in  other. 

(iinriWH , 

Siuru*^ 

.'60* 

1.58 

i.'si 

3.W 

Albnmin .............«.*.•«......«••••••...«.. 

AIl>inuiuoi<L8  ipAolable  bi  nlcobol 

7.44 

.61 

64.78 

3.93 

A Ihnm JiiuitlK  soluble  i n  alcoliol 

Sunh    

26.00 
6.00 
.25 

65.41 

15.10 

.OS 

fiber 

Ctleicchloiiilo 

Ash 

1.G7 
13.20 

Witer 

""ih'so ii'26 

100.12 

100.00  ' 

I 

100.00 

Uaranta  arunrfinar^o.— Analyala  Xo.  1,  is  the  original  by  M.  Benzon;  No.  2  i«  the  same  calculated  to 
1120  per  cent,  of  water. 

Analysis  of  sword  bean.    {Canavalia  gladiatn,  xar,  ensi/orniis.) 

These  beans  were  received  from  Mr.  W.  J.  Donaldson,  Georgetown, 
8.  C,  who  reports  that  they  grow  readily,  require  only  ordinary  culture, 
and  yield  prolifically,  the  product  from  twelve  beans  in  the  second  crop 
being  sufficient  to  furnivsh  seed  for  ten  acres.  The  results  of  an  analysis 
are  appended ;  the  beans  seem  tliereforo  to  be  good  for  food  for  animals 
and  probably  for  man. 


Constituentt. 


Witep. 


OUii. 


Sobttanee  resembling  cnnc-sujcar 

Onm  ' 

SUrch,  bv  tlj  fleronoe 

NoDDitni^enoOi) extractive,  »r>lublo  in  alcohol  and  water . _ 

Albaminoidii,  inxolnble  in  water  and  nolnble  in  80  ]>or  cent,  alcohol 
AlbomlnoidA,  soluble  in  wntor  and  alcohol  coagulated  by  acid  .. 

AlbumlnoUia  nut  inoladed  above 

Cellnloae 


100.00 


AN  APPAB.4.Trs  FOR  CONTINUOUS  PERCOLATION. 

Tlie  cut  (see  Plate  VI)  plainly  shows  the  construction  of  the  very 
simple  and  efficient  apparatus  here  used  for  the  extraction  of  vegetable 
siib.stances  with  such  volatile  solvents  as  ether,  alcohol,  naphtha,  chloro- 
form, &c. 

This  apparatus  has  been  described  by  several  German  and  American 
cliemiat«,  but  it  has  so  many  advantages  over  most  forms  that  it  is  again 
presented.  In  any  convenient  water-tight  vessel  is  a  wonn  of  block- tin 
pipe  having  an  internal  diameter  of  9"^  and  a  length  of  about  two  to 
two  and  one-half  meters.  The  lower  part  of  this  woim  is  fitted  by  an 
ethersoaked  velvet  cork  to  a  glass  percolator  having  a  diameter  of  4*^% 
a  length  of  20'=»  to  the  constriction  and  5"»  below. 
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Within  tlie  percolator  is  a  smaller  tube,  flanged  at  top  and  bottom, 
liavin^-  a  diameter  of  2.5  to  2.8^ '°  and  a  leugth  of  14*^™. 

As  liere  fif^ured,  the  keg  used  for  four  ])ercolators  lias  a  height  of  45*^"* 
and  a  diameter  at  toj)  and  bottom  of  30^'".  It  stands  on  a  cylinder  of 
Avood  which  extends  above  the  tfible  35^"'. 

A  light  glass  Hask,  weighing  about  30  grams,  is  fitted  b^^  an  ether- 
soaked  cork  to  the  percolator.  The  bottom  of  the  inner  tube  is  covered 
by  filter  paper  and  fine  washed  linen,  tied  on  by  linen  thread.  Two  to 
five  grams  of  the  finely -pulverized  drug  are  introduced  and  the  tube  is 
suspended  in  the  percolator  by  fine  copper  or  platinum  wires,  the  flask 
con)iected  below,  and  the  solvent  is  poured  on  the  drug  in  the  tube. 

The  wiiole  apparatus  is  then  fitted  to  the  worm  by  means  of  the  large 
cork  above  and  hciit  is  applied  to  the  flask  by  means  of  water-!)ath.  and 
Bunsen's  burner. 

The  following  liquids  have  been  used  for  extraction  and  no  ti^ouble 
has  been  experienced  in  volatilizing  them  from  the  water-bath  so  com- 
pletely as  to  keep  the  drug  under  extraction  constantly  covered  with 
liquid":  Ether,  absolute  and  80  per  cent,  alcohol,  carbon  disulphide, 
chloroform,  methylic  alcohol,  and  petroleum  ether.  Where  the  liquid 
volatilizes  with  difiticulty  it  is  well  to  wrap  a  paper  or  towel  around  the 
percolator  to  prevent  cooling  the  vaporized  solvent  before  it  reaches  the 
condenser. 

It  is  possible  to  get  closely  accordant  quantitative  results  by  a  iudi- 
cious  selection  of  solvents. 

The  size  of  the  percolator  may  be  increased  considerably  without  a 
corresponding  enlargement  of  the  condenser. 

This  particular  form  seems  originally  to  have  been  designed  by  Tollens, 
and  described  by  him  in  1875  and  again  in  1878.  It  has  been  variously 
modified  by  Shulze,  1878  5  by  Johnson,  Atwater,  and  several  others. 
The  only  changes  here  made  have  been  in  cheapening  the  apparatus  by 
using  ordinary  wine  kegs  for  containing  the  block-tin  condensers,  and  in 
suspending  the  inner  tube  by  wires  instead  of  supporting  it  from  below 
on  a  wire  coil. 

As  a  matter  of  interest  the  following  references  are  given  to  show  the 
large  number  of  forms  of  extraction  apparatus  \7hicl1  have  been  de- 
scribed : 

pA^T.y. — Ankit.  znr  Zoo.  Cliem.  anal.  (1B54),  pp.  13,  14,  mentioned  Zeit^cli.  f.  anal 

Chem.  (leUH),  Til,  p.  63. 
DragendoiutI'.— Schwoiz,  Zeitscli.  f.  Pliarm.  vii,  p.  160,  Zoitecli.  fiir  anaL  Chem. 

(186-^),  i,  p.  490. 
IUbka.— Gorup-Bc'sanez,  Zoo.  Chem.  anal.  (1871),  3tli  rjifl.  8.  11. 
O.  STOKcn.--Zeitsch.  f.  anal.  Chem.  (1&(38),  vii,  p.  68  (illustrated),  from  *^Tid8skrift 

for  IMiysilc  i\y  Clieiine"  (1^07),  vi,  p.  193. 
ZuLKOWSKi.— Dingl.  polyt.  Jonnial,  208,  »JI)8,  Zeitech.  f.  anal.  Chem.  (1873)  xii,  p.  303, 

a  moditicalion  of  O.  ^torch's  apparatus. 
P.  WAGNER.~Z«utsch.  f.  anal.  Chera.  (l?-70),  ix,  p.  354  (iUust.). 
E.  Simon.— Zeitsch.  f.  anal.  Chem.  (1873),  xii,  p.  179  (illust.). 
ScHix^EsiNG.— Traits.  (V  Analyse  des  Materfies  Agricoles  (1877),  p.  259  (illust.). 
LUDWIG  Medicus.— Zeitsch.  f.  anal.  Cliem.    1880),  xix,  p.  163. 
13.  TOLLENS.-Journ.  f.  Landw.  "22,  p.  5>:)4,  (1874),  Zeitfioh.  f.  anal.  Chem.  (1875),  xiv, 

p.  8:>,  and  1«7S,  xvii,  p.  320  (illust.),  NeW  Remedies,  N.  Y.  (Nov.,  1878),  ji.  3:^*» 

(illust.). 
E.  SciiULZE.—Zeitseh.  f.  anal.  Chem.  (1878),  p.  175  (illust.).    A  modilication  of  Tol- 

lens's  apparatus. 
E.  Dreschel.— Zeitach.  f.  anal.  Chem.  (1877),  xvi,  464  (plate). 
S.  W.  Johnson.— iUiier.  Jour.  Sci.  Arts,  xiii,  p.  196  (illust.),  Amer.  Chem.  vi,  106. 

Jalire.shericht  t.  Cheniie  (1875),  p.  1004,  TolfenR^s  api)aratU8. 
W.  O.At\vaT/:r.— Proc.  Annr.Ch.m.  Soc.  C*^],  No.  2,  p.  8.'>  (illust.  ),Tollens'8apparatus, 
H.  B.  Parsons.— New  Remedies  (Oct.,  1879),  viii,  p.  )i93  (illust.),  Amer.  Chem.  Joum. 

(Feb.,  1880),  i,  p.  378,  ToUeus'  apparatus. 
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REPOKT  ON  GRASSES  AIs^H  FORA.GE  PLANTS. 

Since  tlic  iipi)eariiiiee  of  the  last  report  fifty-six  anal.\  .ses  of  fora^o 
plants  and  liays  bavc  beoa  made,  wbich,  with  tLirty-fonr  ])reviously 
published  (Ueport  lor  1878),  form  a  series  ol*  the  j^rincipal  wild  grasses 
of  the  South  and  West,  some  of  those  well  known  in  the  North,  and 
several  forage  and  other  plants  not  hitherto  examined. 

The  following  list  contains  the  names  and  localities  of  collection  of  all 
the  specimens  finalyzed  during  1878, 1879,  and  1880.  ^N'os.  1  to  33,  with 
42  and  45,  whicli  were  analyzed  and  published  last  year,  are  repeated 
here,  with  their  analyses  eoiTCCted  in  a  few  points  for  comparison: 

GR-^J?9   AND   FODDEH  PLANTS  ANALYSED   DURING  1878,    1879,    AND    1880. 

wKTEa  OF  1878-79.  ,    "       [From  Dr.  H.  W.  Eavcnel,  CliarleatoD,  S.  C] 


[From  ProL  S.  B.  Buckley,  Aoatln,  Tex.]         j 

No.  of  niuil. 

1.  Paspalum  l(P"e.    "Water-prrass. 

2.  Andropogoii  Virginicus.     IJroom  sctlgo,  i 

sedge-jrrass.  ! 

3.  Panicum  Tcxaniim,    Texas  millet. 

4.  Soryhum  nutajis.    Wood-grass.  j 

5.  Setaria  netosa.     Bristle-grass.  I 
G.  Tricusph  aeslerQides, 

7.  Leptochloamucronaia,    Feathor-grass.    I 

8.  Panicum  obiusum.  ! 

9.  Panicum    virgaium.    Fall     panic     or  I 

switch-crass.  I 

10.  Panicum  Ci^sgalH.    Barn-yard  grass,  ' 

cock's  foot.  i 

11.  EUMsineladica,  Yard-grass,  crow-foot.  | 

12.  Muh  Icn  hcrgia  diffusa.    Drop-see d  grass. 

[From  Tlioo.  Louis,  Louisville,  Wis.] 

13.  Poa  pratenais.    Juno  grass,  blue-grass.  | 

14.  Poa  serotina.    Fowl  uicadow-^rass. 

15.  Agroslis  exaraiu.    Native  red-top.  ' 

fFrom  D.  L.  Pharos,  WooUville,  Mis^.] 
Ifi.  Cifiiodott  daciifJon.    Benunda  grass. 
17.   SporobuJuif  Indirnt,     Smut-groAs.  j 

13,  Tripaacum  dactgloides,    Gama-grass.      | 

(From  E.  HaU,  Athens,  lU.J  , 

in.  Hiei'ochJoa  horealis.    Vanilla-grass.        ' 
'iu.  JirofHHs  catinatus.    Calilbrnia  broom- 
grass. 


No.  of  anaL 

33.  Dcsmodium  molle. 


Beggar  lice. 


WLSTER  OP  1879-'80. 
[From  Charles  Mohr,  Mobile,  Ala.J 

34.  Paspalum  prcecox, 

35.  Panicum  anceps, 

3(5.  Panicum  diraricatum, 

37.  Panicum  dichotomum, 

3.S.  Andropogon  macrourus.    Broom-grass. 

J?9.  Panicum  proUferum.  L.arge  crab-grass. 

40.  Panicum  CrusgalU,    Barn-yard  grass. 

41.  Andropogon  acopariu^  (before  bloom). 

42.  JJniola  laiifolia.    Fescue  grass. 

43.  Panicum gibbum, 

65.  Pichardsonia  scabra,    Mexican  clover. 


[From  Charles  Mohr,  Mobile,  Ala.) 

Lcspctleca  striata,    Jai)an  clover. 
Panicum  sanguinale.     Crab-gniss. 
Pan icmn  jn mm  torn  hi. 
Pauinini  virgatinn.  Fall  panic,  switcli- 

gra.Hs. 
Oynodon  dacUfJon,    Bermuda  grass. 
Andropogon  s  opariua,     Hr<»oui-grass. 
Sorghum  hahtpoHi'.     Jolmsou  grass. 
ElcuHinc  Indlca,     Yard  gi;LSS,  cro  w-foot 

grass. 
^5-.  Panicuvi fiUfoi*7)ie. 

IFroraBr.  W.  A.  Carflwdl,  Amorious,  Ga.] 

^».  Eleuitine  ludica.    Yard  grass,  crow-fooi 

*^.  J>nrti!,}>a:nium^j'jptiaru)n.  Crow-foot 
gro-ss. 


21. 


'.VK 


[From  the  Department  grounds.] 

44.  Vichia,  saliva.    Common  vetch. 

45.  Bromrn  uniohides,    Schrader's  grass. 

[From  A.  C.  Lathrop.  Glenwood,  Pope  County, 

Miimcsuta.] 

40.  Andropogon  furcatus.  Blue  joint  grass. 

47.  Bouteloua  oligostachya.     Gamma  grass. 

4H.  tSpartina  cynosuroidcs.     Marsh -grass. 

49.  Muhlenbergia  glomerata.     Satin  grass. 

[From  James  0.  Adams,  Manchester,  N.  H.J 

50.  Anthoxanthon  odoratum.    Vernal  grass. 

51.  Festuca  pi'atensis.    Field  fescue. 
5*2.  Poa  compressa.    English  blue-grass. 

53.  Glyccria  nervata.    Fowl  mea<low-gras8. 

54.  Fcstuca  orina.     Sheep  fescue. 

I  55.  Bromus  secalina.     Common  cheat  or 

'  chess. 

5C.  Poa  pratensis.     Blue-crass. 

GO.  Mnhleubei'ijia  Kp.  /     Kii<»t-gras8. 

■  Gl.  Plantago  lanavlala,     Kibwon   jdaut- 

,  aiu. 

6^.  Daciylis  glomcrata.    Orchard-grass. 

I  G3.  Triticnm  repeus.     Quick-gra.ns. 

64.  Danthonia  Hpicaia,     Wild-oat  grass. 

[From  J.  D.  Woklo,  Quincy,  DL] 

58.  Spartina  cynomroides.     Marsh  or  whip 
graas. 

[From  .J.  E.  Rnodfxass.  North  Monntain,  "W.  Va.l 

Xo.  of  AnaL 
57.  Echinm    vvlgare. 
{  tluHtle, 


Blue    weed,   blue 
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fFroro  D.  H.  Wbeeler,  Xebrasla.) 
No.  of  anal. 
59.  Andropogon  farcatiis.     Blue-joint. 

[From  W.  S.  Roberlson,  Majjcogee,  Ind.  T.] 

6C.  Arisiida  purpurens.  Purple  beard- 
gra^H. 

67.  Attdropogon  argenieus.  Silvor  board- 
gra«.s. 

G8,  Scirpm  etHophorum.  Woolly  sedge- 
grass. 

G9.    VnioJa  laiifoUa.     Fescue  grass. 

70.  Fanicum  agroatoidcs.    Mai-sh  pauic. 

71.  Sorghum  luiictu 8. 

72.  TrioiiJipis  purpurea.    Pnr]>lo  tricuspis. 

73.  E}gmu9  Canadensis,     Wild  rye-grass. 

74.  Spartina  cgnoHuroide^.    Whip-gnuss. 

75.  Andropogon  scoparius. 

76.  Fanicum  capillarc.    W^itch-gra.ss. 

77.  Andropogon furvatu ft. 

78.  Cinna,arHndinacea,    Reed-grass. 


"So.  of  nnal. 

79.  Panicum  virgaium  (tall).    Panic-grasa. 

80.  Fanicum  virjjatum  (short).  Panic-grass. 

[From  Cyrus  G.  Pringle,  Charlotte,  Vt) 

81.  VantJioma  compreasa.    Wild -oat  grass. 

82.  Glfjceria  aquatica.  Reod  meadow-grass. 

83.  Glyceria  nervafa. 

84.  Arena  striata.  Mountain  oat-grass. 

[Ficm  J.  W.  Sanborn,  Hanover,  N.  H.) 

85.  Hay,  chiefly  tiinotliy,  cut  ten  days  be- 

fore bioom. 

86.  The  same,  cut  while  in  bloom. 

87.  The  same,  cut  after  bloom. 

90.  The  same,  cut  while  in  bloom. 

91.  The  same,  cut  after  bloom. 

[From ,  S.  C.) 

Sr^.  Phalaria  intermedia  var  angusta,  Ame> 
lean  canai'y-grass. 


DESCRIPTION    OF  TABLE  I. 

In  Table  I  the  proximate  analyses  of  the  grasses  examined  daring  the 
past  year  are  given  in  detail,  in  a  similar  manner  to  those  published  in 
the  report  for  1878,  but  modified  in  a  few  particulars. 

The  figures  for  ash  were  obtained  by  burning  the  plant  and  weigh- 
ing the  crude  ash,  instead  of  determining  it  pure  and  sand  free,  as  wag 
done  last  year.  The  complete  analysis  of  the  ash  has  been  given  up 
as  not  repaying  the  labor  involved. 

The  ether  extract,  or  fatyhas  not  been  separated  into  wax,  fat,  and  chlo- 
rophyl,  but  is  given  as  a  whole. 

The  80  per  cent,  alcohol  extract  has  been  made  more  complete  by  the 
use  of  the  appai^atus  figured  and  described  in  this  report.  The  action 
of  the  alcohol  was  continued  fourteen  hours,  and,  after  weighing  the  ex- 
tractive matter,  dried  at  100^  C,  a  separation  of  the  resinous  matter 
from  those  constituents  soluble  in  water  has  been  attempted.  The  resins 
are  probably  of  small  nutritive  value,  while  the  portion  of  the  extract 
soluble  in  water,  consisting  chiefly  of  sugar  with  the  soluble  nitroge- 
nous matter,  is  one  of  the  most  important  parts  of  the  plant. 

The  gum  has  been  extracted  as  usual  by  percolation  with  hot  water. 

The  treatment  of  the  grass  with  2  per  cent,  soda  solution  before  that 
with  acid,  which  was  tried  in  a  few  grasses— Nos.  34-42 — ^has  given  way 
to  the  more  universally  apphcable  method  of  boiling  first  with  2  per 
cent.  acid. 

Instead  of  making  a  direct  estimation  of  the  acid  eoctract  by  neutral- 
ization and  evaporation,  an  aliquot  portion  has  been  titrated  with  Fehl- 
ing's  solution  and  the  cuprous  oxide  obtained  calculated  to  starch  and 
stated  as  starch  isomers.  That  the  grasses  contain  only  minute  quan- 
tities of  actual  starch  is  well  known.  They  contain,  however,  substances 
which  are  convertible  by  acid  into  products  which  reduce  Fehling's  so- 
lution, and  at  the  same  time  others,  probably  allied  to  the  pectous  sub- 
stances, which,  although  extracted  by  acids,  have  no  effect  on  Fehling's 
solution. 

In  the  statement  of  the  analyses,  the  sepamtion  of  the  two  classes 
seems  to  be  desirable,  the  latter  being  included  with  the  alkali  extract 
or  undetermined  portion  of  the  grass  and  being  of  small  nutritive  value. 

The  crude  fiber  given  in  the  table  was  estimated  in  a  difierent  nmuner 
from  the  cellulose  of  last  year.    It  consists  of  the  ash-free  residue  of 
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the  ^ass  Jifter  extraction  with  ether,  alcohol,  water,  acid,  ond  alkab*, 
and  may  be  somewhat  larger  than  the  amount  of  cellulose  obtained  by 
the  more  severe  treatment  with  hypochlorite  solution.  As  most  deter- 
minations of  fiber  are  now  made  in  this  manner  in  fodder  analysis,  it 
seemed  desirable  to  conform  to  common  usage  in  this  respect,  especially 
as  the  German  hay  analyses  show  a  much  higher  percentage  of  fiber 
than  ours,  which  might  "have  been  owing  to  severer  treatment  in  our 
methods  of  working. 

As  has  been  the  custom  the  nitrogeti  obtained  by  combustion  with 
soda  lime  has  been  multiplied  by  the  factor  6.25  and  the  product  stated 
as  albumen. 

The  error  of  this  method  of  procedure  is  universally  acknowledged, 
it  being  well  known  that  this  factor  does  not  represent  the  per  cent,  of 
nitrogen  present  in  the  nitrogenous  constituents  of  plants,  but  only  that 
of  pure  albumen. 

Exi>eriinents  during  the  past  few  years  have  shown  that  this  is 
not  only  the  case,  but  that  in  addition  there  are  present  in  most  plants, 
bodies  containing  nitrogen  in  a  smaller  proportion  than  the  albuminoids 
and  possessing  a  greater  solubility,  which  are  called  amides  and  amido 
acids.  What  their  value  is  as  nutrients  is  not  known  for  lack  of  experi- 
mental evidence.  By  some  they  are  regarded  as  of  equal  value  with  the 
albuminoids,  by  others  as  of  little  use.  An  investigation  is  at  present 
going  forward  with  a  view  to  the  separation  and  examination  of  this 
soluable  nitrogenous  comx)ound,  the  results  of  which  must  be  reserved 
for  a  subsequent  report 

Whatever  the  truth  may  be,  it  is  evident  that  their  presence  is  of  im- 
portance in  one  way  or  another  to  the  analyst  antl  the  fiirmer,  and  that 
some  determination  of  their  amount  mu.st  be  attempted  in  order  not  to 
include  all  the  nitrogen  found  in  a  plant  under  the  head  "  albuminoids,'^ 
where  it  does  not  rightly  belong. 

EXPLANATION  OF  TABLE  H. 

As  it  was  found  that  the  80  per  cent,  alcohol  extract  contained  large 
amounts  of  nitrogen,  which,  if  neglected,  would  cause  the  same  substance 
to  enter  twice  into  the  analysis,  once  as  albuminoids  and  again  in  the  sugar 
extract,  making  both  of  these  divisions  larger  than  they  naturally  would 
be,  the  amount  of  nitrogen  remaining  in  the  residue  after  extraction 
with  alcohol  was  determined  in  all  the  plants  under  examination.  The 
difl'erence  between  this  figure  and  that  found  for  total  nitrogen  in  the 
original  plant  of  course  represents  the  amount  soluble  in  alcohol.  That 
no  ftirther  amount  of  nitrogen  was  extracted  by  water  was  proved  by 
the  following  experiments: 


Number. 

Nitrogen  eoDtaincd  after  extraction  with— 

Nothing. 

Ayerage.   Ether. 

Alcohol, 
80  per  cent 

Water. 

IC> 

^7. 

1.8C 
1.38 
1.57 

1  82 

1..! 

1.46 
1.25 
1.23 

1.43 
L20 
1,20 

«J... 

1  40             i'qq  ! *** 

«... 

...ao 

1.48 

L49  ;"*"i.*5i 

The  nitrogen  extracted  by  80  per  cent,  alcohol,  after  14  hours'  treat- 
ment, has  been  stated  a«  soluble  nitrogen,  ami  consists  probably  of 
an  jile*;  and  amido  acids  to  a  large  extent.  At  least  albuminoid  reagents 
produced  only  slight  precipitates,  except  in  one  or  two  of  the  cases  where 
the  soluble  rose  to  60  per  ceut^  of  the  total  nitrogen. 
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As  has  been  said  iu  Table  I,  the  nitrogen  has  been  all  stated  as  albu- 
minoid. This  has  been  done  merely  to  carry  ont  the  comparison  between 
these  analyses  and  others  made  prcvioiusly. 

A  more  correct  way  to  state  them,  and  one  winch  every  one  can  apply 
for  himself,  is  to  deduct  from  the  al1)uminoidsan  amount  corresponding 
to  the  nitrogen  soluble,  to  dednct  from  the  sugar  extract  a  like  amount 
and  insert  the  same  in  the  analysis  as  soluble  nitrogen  multiplied  by 
some  suitable  factor, 

A&  an  ejoimple,  the  analysis  of  Vicia  sativa  will  serve: 


Moisture 

Ash 

Ether  extract . 
Resin . 


11.12 
«.00 
4.70 
1.99 

Sugars 11.79 

Soluble  X.  X  6.25 8.57 

Gum - 5.96 

Starch  isomers . 
Undetermined.. 
Crude  fiber. 


14.20 

2.63 

^^^ _ 13. 54 

infioiubieN.  X  G.25.!*I!!!!I!]lJJllJ!ll!!*'!!ll!!!!!JI!*!!!i!JJl!!l!""ll*  niso 


100.00 

With  the  aid  of  Table  II  this  method  of  statement  can  be  easily  ap- 
plied to  any  of  the  plants  analyzed. 

Oscar  Kellner  *  has  lately  published  some  results  of  the  determinations 
of  the  amide  nitrogen  at  various  §tages  of  the  growth  of  grasses^  which 
are  given  in  the  following  table : 

Kellner'' 8  analyses. 


Cat  on  Marcb  27;  4  imbfs  liii;h,  3  It-avc 
(Jut  on  April  27;  7  iiicho«  bi.ij)i,  0  leaven 
In  full  bloom,  35  Inches  high 


Jiyc- 


Cat  March  23;  Sinohrshich 

Cut  April  SO;  35  inches  hi^h 


Italian  riirai'intf*.  aeconil  year. 


Cut  April  I  . 
Cut  May  15 . 


Arena  flrth'or,  second  year. 


Cat  April  4;  17  incljos  liijih 

:  Cut  May  23;  55  intbeH  lii^h 


Vcdv'h^  fjlam Praia. 


('ntApiiM;  15  indies  hipli. 
Cut  Uav  2;*:  45  iriclics  liivlh  . 


Mfadoiv  hay. 


('ut  May4  .. 
Cut  June  9  . 
('ut  June  20, 


S-SOO 

3.974  : 

2.244 


CluMu.  CVutiul  Clatt.  X,  p.  744. 


16.1! 


.870 


4. 433 
3.574 

3.021 

1.701  1 
0.901 

1.140  1 

.320  1 

1.4fi0 
.037 

1.  30C 
0.4502) 

i 
.983  1 
.  2P5 
.102, 

38.5 
25.2 

29.1 
10.1 

31.3 
20.3 

25. 8 
17.8 

34.8 
10.0 
7.5 

1.245 
0.758 

1.864 

4.C04  , 
2. 420 

0.30i 


r».  001 

2.533 

1 
2.824 
3.7.^7  ' 
1.354  j 

.8©2 
.239 
.033 
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He  sljows  tliat  the  amount  varies,  decreasing  from  the  early  stages  of 
P'owtli  to  inatunty,  and  in  tliis  connection  it  is  of  interest  to  discover 
w'hetiier  a  young  liay  contiiining  a  large  amount  of  amides  possesses  the 
nutritive  ^alue  of  one  cut  later.  The  only  experiments  in  this  country 
are  those  lately  carried  out  by  Mr.  J.  W.  Sanborn,  of  Xew  H<impshire^ 
fi-om  which  he  concludes  that,  weight  for  weight,  his  cattle  do  better  on 
the  older  or  later  cut  ha>',  while  they  will  eat  more  of  the  early  cut. 
This  single  experiment  of  course  needs  contirmation,  and  it  is  in  this  di- 
rection that  the  farmer  shoidd  work  to  aid  the  chemist  to  a  practical 
application  of  the  results  of  his  laborator;v^  work. 

It  is  to  be  regretted  that  more  accurate  data  Jire  not  at  hand  as  to  the 
development  of  the  grasses  analyzed  by  us.  At  present,  however,  series 
of  the  most  important  grasses  are  being  collected,  which  will  be  analyzed 
to  show  the  effect  of  de\'eloi)ment  on  their  nitrogen  content  and  condi- 
tioii« 

EXPLANATION  OF  TABLE  UI. 

Table  III  contains  all  the  analyses  of  fodder  plants  made  during  the 
past  two  yeai's  stated  according  to  the  Weende  method,  which  is  em- 
ployed generally  in  Europe  and  by  many  analysts  in  this  country.  It 
possesses  the  advantage  of  simplicity,  and,  as  £gu*  as  judging  of  fodder 
values  is  concerned,  furnishes  us  ^vith  all  the  data  which  we  are  able  to 
interpret  vrith  oui*  present  knoweldge  pf  the  digestibility  of  the  various 
constituents  of  grasses,  4S:c.  By  means  of  this  ^ble  we  are  able  to  com- 
pare the  American  grasses  with  those  examined  in  Germany ;  to  apply 
as  far  as  is  suitable  the  conclusions  drawn  fix)m  long  years  of  work  in 
that  country  to  the  results  which  we  have  obtained. 

Under  this  arrangement  everjthingnot  ash,  fat,  crude  fiber,  nitrogenous 
substance,  and  moisture  is  included  under  the  designation  '•nitix)gen 
free  substance.'^  , 

In  the  analyses  from  1  to  33,  the  ash  differs  from  that  given  last  year 
by  including  the  sand.  One  or  two  corrections  have  also  been  made  in 
the  amount  of  albumen.  In  the  latter  columns  of  the  table  the  quality 
of  the  grass  and  the  ratio  of  the  nutritive  ingredients  are  given. 

The  former  is  a  mere  arbitrary  designation,  based  upon  the  average 
composition  of  American  grasses. 

The  latter  is  the  ratio  between  the  fats  and  carbohydrates  and  the 
albuminoids,  and  is  commonly  known  as  the  nutritive  ratio.  It  shows 
whether  the  fodder  is  complete  in  itself,  or  whether,  in  order  to  obtain 
its  full  value,  it  must  be  combined  with  some  other  having  an  excess 
of  that  constituent  wanting  in  the  fodder  in  question.  It  has  been  found 
that  the  animal  requires  the  ratio  of  carbohydrates  and  fats  to  albu- 
minoids to  be  in  the  proportion  of  about  five  to  one  in  order  to  live  with 
the  greatest  advantage  and  most  economically,  since  this  proportion 
represents  the  ordinary  demands  of  the  animal  economy. 

To  moi'e  fully  understand  this  matter,  it  is  necessary  to  consider  the 
different  functions  of  food  in  the  animal.  These  functions  are  mainly 
these: 

1st  The  supplying  of  material  necessary  to  the  development  of  the 
growing  animal. 

2d.  To  provide  for  waste  of  tissue  constantly  going  on. 

3d.  To  furnish  muscular  force. 

4th.  To  furnish  animal  heat 

The  above  represents  what  may  be  regarded  as  the  normal  wants  of 
the  animal  j  but  in  the  case  of  cows  giving  milk,  for  example,  there  is 
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aiiotlier  demand  to  be  met  by  the  food  supply,  and  a  proper  rep^f^rd  to 
the  food  ueeessary  to  8upi>ly  this  demand  is  of  the  gixnitest  practical 
importance  to  the  farmer. 

8ince  the  tissues  of  the  body  are  mainly  composed  of  nitrogenous  and 
phosphatic  material,  it  is  obvious  that  for  the  i)roduction  of  such  tissues 
in  the  young  animal,  and  for  the  repair  of  their  waste  iw  the  adult,  only 
food  which  is  made  up  of  such  nitrogenous  or  ]>hosi»hatic  material  will 
suffice  for  such  purpose ;  but  for  the  other  functions  of  food,  viz.,  the 
sui>ply  of  animal  heat  and  muscular  force,  other  kinds  of  food,  those 
rich  in  carbohydrates,  will  suftice,  since  it  a])pears  to  be  conclusively 
established  by  experiment,  the  results  of  which  are  universally  accepted, 
that  animal  heat  and  muscular  force  proceed  from  the  combustion  or 
oxidation  of  food  constituents  in  the  blood. 

But  these  latter  functions  of  food  may  be  pertonned  by  the  oxidation 
of  nitrogenous  or  i)hosphatic  foods  a.s.  well  as  by  that  of  the  carbohy- 
drates, and  such  is  found  to  be  the  case  when  through  lack  of  sufficient 
food,  either  partial  or  complete  st^irvation,  it  is  found  that  the  animal 
becomes  emaciated,  and,  in  fact,  the  functions  of  life  are  being  performed 
at  the  expense  of  the  muscular  tissues,  after  the  reserve  supplies  of  fat 
in  the  body  have  become  exhausted. 

True  economy  in  feeding,  therefore,  demands  that  the  proper  propor- 
tion of  these  three  kinds  of  food  be  provided;  and  since  the  carbohy- 
drates are  mu(?h  cheaper  than  the  other  kinds,  it  is  advisable  that  only 
suflficient  quantity  of  the  other  kinds  be  furnished  for  the  full  perform- 
ance of  those  functions  of  which  these  only  are  capable,  namely  the  sup- 
ply of  the  tissues,  since  any  other  procedure  would  be  extravagant  and 
wasteful. 

A  judicious  combination  of  fodders  so  as  to  produce  this  result,  and  a 
utilization  of  the  fodders  in  his  possession  by  nuxture  with  others  which 
he  may  buy,  so  as  to  economize  all  the  nutrients,  is  the  problem  which 
should  occupy  the  farmer  today. 

It  is  in  this  direction  that  the  chemist  is  able  to  furnish  great  assist- 
ance to  the  stock-raiser,  by  analyses  of  Ibdder  stuffs  which  shall  show 
him  how  to  feed  them  economically,  by  calculating  suitable  rations  of 
various  substances,  by  finding  values  to  apply  to  the  digestible  portions 
of  fodders  in  order  to  calculate  their  cost  in  the  market,  and  by  practi- 
cal feeding  experiments  to  show  how  we  may  interpret  the  results  ob- 
tained in  the  laboratory. 

THE  CALCULATION  OF  FODDER  VALUES. 

In  the  descrii)tion  of  the  analyses  of  grains,  p.  — ,  mention  has  been 
made  of  the  figiu'es  a8si|:ned  by  Wolf  and  Koeuig  to  the  nutiitive  con- 
stituents of  the  cereals  for  determining  their  values ;  and  the  manner  ot 
deducing  others,  suitable  to  the  American  market,  from  the  average 
value  of  crops  for  the  last  ten  years'  has  been  explained. 

In  the  case  of  hay,  the  average  value  since  1870  has  been  $12.80  per 
ton ;  and  this,  taken  in  conjunction  with  the  aAcrage  composition  ot 
American  grasses  analyzed  by  us,  gives  the  following: 

lvalues  of  the  araUahle  nutrients  of  Auuikan  hay, 

AlbiiminoitlH :{.  40  cents  per  ponuil. 

Fats 2.93  cents  p<r  pouixl 

Kitro«^cu,  free  extract 72  cent  per  pound. 

These  figures  have  been  used  in  the  calculation  of  the  relative  fodder 
values  given  in  one  of  the  last  columns  of  the  table.    It  will  be  seen 
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tlj:it  tlie.T  are  very  much  lower  than  those  for  tbe  graiDS,  which  is  of 
course  to  be  expected.  Tbere  are  several  points  about  theise  money  val- 
uers which  shoiikl  be  explained  to  show  their  use. 

Two  or  more  i^rasjses  varying  in  composition  may  have  the  same  values. 
This  means  that  all  are  worth  the  same  as  fodder  if  used  so  as  to  econo- 
mize all  the  nutrients. 

A  clover  hay  whose  composition  might  be — 

Moisture , • 16.7 

Fat 3.2 

Nitrogfn,  free  extract :52. 9 

Cnide  nbf^r 29.9 

Allniiaiuoids 11.0 

AkU G.3 

is  worth,  according  to  the  values  given  above,  $14.10  per  ton;  that  is 
to  say,  it  contains  nutritive  ingi'edients  of  that  value.  If  used  in  com- 
bination with  other  fodder  poor  in  nitrogen  but  rich  in  carbohydrates, 
tbe  nutiitive  ratio  will  be  made  normal  and  the  full  value  of  the  clover 
would  be  realized;  but  if  it  were  fed  alone,  the  excess  of  nitrogen  con- 
tained in  the  clover  beyond  that  which  was  necessary  to  the  right  pro- 
portion to  the  carbohydrates  present,  would,  as  we  have  seen,  be  fed 
wastefully,  since  it  would  be  supplying  the  place  of  other  and  cheaper 
food. 

Tbe  ratio  of  fats  and  carbohydrates  to  the  albuminoids  being  1  to  3.28, 
about  35  per  cent,  of  the  nitrogen  would  thus  be  fed  at  a  waste  by  feed- 
ing the  hay  alone,  and,  therefore,  while  this  hay.  properly  fed,  would 
have  a  nutritive  value  of  $14.10,  only  $11.50  worta  would  be  economi- 
cally fed,  while  the  remaining  $2.60  worth  of  nutritive  material  would 
simply  serve  the  purpose  of  an  equivalent  amount  of  carbonaceous  food 
of  a  much  less  market  value. 

Many  considerations  of  course  affect  these  methods  of  rational  feed- 
ing, and  persons  interested  can  do  no  better  than  read  some  of  the 
admirable  German  works  on  the  subject,  which,  although  perhaps  not 
strictly  applicable  to  our  climate  and  stock,  will  point  out  to  the  farmer 
the  direction  in  which  investigations  on  this  subject  must  be  pushed. 
But  few  experiments  have  been  made  in  the  United  States,  and  when 
we  consider  what  an  immense  amount  of  time  and  experience  has  been 
devoted  to  this  subject  on  the  Continent,  it  is  impossible  not  to  see  the 
extent  of  the  work  which  is  before  us  to  put  the  farmer  on  as  sound  a 
basis  in  this  country. 

COMPARISON  OP  A3IERICAN  AND  GERMAN  GRASSES. 

Wolff  and  Kiihn  give  the  following  tables  of  the  average  composition 
or  Genu  J  u  grasses,  which  are  of  interest  to  compare  w^ith  our  own  given 
afteivvards : 

Wolff^a  tables  of  Ihe  coinpositwn  of  hay  from  German  (/rasses. 


Conditions. 


Poor 

Tail 

Good  (average)  ..-• 

Very  good 

Extiu  

Arenge  good,  dry  . 


W^ator. 


14.30 
14. 30 

14.  30 

15.  0(t  ' 
16.00 


Ash. 


>  Totp.l  X.  X 


5.00  I 
5.40  ' 
6.20  i 
7.00 
7.70  ' 
7.23 


7.50 
9.20 
0.70 
11.70 

i:;.  r»o 

11.32 


Fiber. 


N.  free 
extract. 


33.r>o  ! 
20.20  ; 

26.30  I 
21.00  ' 

10.  :;o  : 

30.09  I 


38. 20 
30.  70 
41.00 
41.60 
40.40  i 
41. 6i 


Tat. 


1.50 
2.O0 
2.50 
2.i?0 
3.00 
2.02 
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K'dhn^s  average  camposition  of  (Jaman  hay. 


Varieties. 


Varieties. 

Water. 

Ash. 

Fat. 

X.free   i    Crude 
extract,  t     fiber. 

Vlbnmin- 
oids. 

Kutrifc. 
ratio. 

Moatlowhay 

Hay  from  sweet  grasecs 

14.3 

14.3 

6.5 

5.8 

2.3 
2.6 

40. 3  i         27. 1 
39.1  !         28.7 

9.5 
0.5 

1:4.5 
1:4.5 

Average  of  American  toild  grasses. 


Wat-er. 


Pry  grass 

GruBS  cured  as  hay . 


14.3 


Aah. 

Fat 

N.free 
extract. 

Crnde 
fiber. 

27. 1 
23.2 

7.9 
6.8 

2.9 
2.5 

53  9 
46.2 

Alborain-    Xutrit. 
olds.  ratio. 


8.2 
7.0 


1:6.9 
1:6.9 


If  we  regard  tbese  averages  as  representing  German  and  American 
Iia^s  it  will  be  seen  how  much  poorer  the  latter  are  in  nitrogen  than  the 
former,  the  poorest  German  hay  having  more  than  the  average  Ameri- 
can. But  in  regard  to  carbohydrates  and  fiber  our  liays  are  the  best, 
fiber  being  much  lower  and  carbohydrates  much  higher,  so  there  is  no 
good  reason  for  calling  our  hays  all  poor,  especially  as  the  nutritive  ratio 
is  more  nearly  normal.    A  different  classification  is  all  that  is  necessary. 

It  will  be  noticed  that  the  average  water  content  of  German  hay  is 
given  as  14.3  per  cent.  This  has  been  accepted  in  this  country  and  ap- 
plied in  the  table  to  all  the  grasses  for  the  sake  of  comparison.  Thei-e 
IS  in  all  our  determinations  of  moisture  none  so  high  as  this,  the  average 
of  the  grasses  being  7.86  per  cent.,  but  they  had  hung  in  a  warm  place 
for  some  time  before  analysis.  Experiments  to  be  made  next  year  on 
this  point  will  be  decisive. 

DIGESTIBILITY  OP  THE  CONSTITUENTS  OF    GRASSES. 

It  must  be  remembered  that  in  the  analyses  the  total  amount  of  the 
nutrients  present  in  the  grasses  is  given,  but  that  under  the  most  favor- 
able conditions  all  of  this  cannot  be  digested  by  the  animal.  How 
much  can  be  assimilated  is  to  be  found  only  by  practical  experiment. 
This  has  been  done  in  Germany  with  many  fodders,  and  the  results  of 
some  of  the  most  important,  as  given  by  Kiihn,  are  here  Uibulated. 

Digcstibiiiiy  of  ihe  constituents  of  various  fodders, 
Juuus  KUhn. 


Proteiu  substance. 

1 

Fat. 

X.  free  Hubstance. 

1     § 

Crude  fiber. 

1 
1 

a 

9 

i 

« 

Varietiee. 

;        3 

a 

3 

c 

^ 

e 

S 

^     1 
a 

a 

S 

•2 

a 

s 

.= 

3 

S 

s    1 

-= 

= 

c: 

a 

5 

r5 

:   ^ 

,=> 

K 

^ 

•5 

p 

K 

o 

o 

ri 

' 

i  a 

a 

P4 

S 

S    ' 

c 

^ 

^     1 

£ 

^ 

5a 

cu 

Pasture  Krnss 

'  70.6 

7^.3 

75 

63.4 

Gft.l  ; 

CO 

74.5 

81.4 

79 

70.3 

7.1.2 

^0 

Movrin^jKrass 

'  60.0 

71.7 

70 

60.4 

08.1  ! 

C5 

74.7 

84.4 

79 

65.4 

72.8 

69 

Ked  I'loviT: 

i 

1 

Shortly  before  bloom 

1  70.  5 

74.3 

73 

57.  0 

65.2 

C2 

69.6 

83.2  ' 

76 

50.1 

60.4 

-•- 

lieiiinnlDC  to  bloom.. 

i  71.7 

70.3 

74 

66.1 

7o.  3  ' 

71 

73.0 

80.1 

77 

52.2 

59.2 

56 

Full  bloom 

'  Gt.7 

7U.2 

G7 

5K.« 

65.4  1 

6:: 

68.3 

72.6 

70 

46. 4 

.50. 1 

4S 

Towftnls  end  of  bloom 

50. 4 

GO.  8 

50 

42.2 

46.7 

4.'» 

70.3 

71.0 

71 

38,3 

39. 3 

:i9 

f.- 

46 
40 

67 
65 
60 

'44*6* 
51.3 

7i'4' 
74.9 

Hay               •  ••     --•• 

3?.  9 

71.0 
Gb'.U 

57 
01 

8.5 
27.0 

69.7  1 
57.4  i 

4a  u 

56.7 

78.  H 
1  75.0 

:'6 

AJtcrmatb 

53.0 

63 
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TfhjraiibilUy  of  the  consiitueiiis  of  various  fodders — Cojitiiincd. 


Protein  substance. 

Fat. 

X.  free  substance. 

Crmlc  fib 

i   *    T 

1  :  :i 
^  1  ?^ 

38. 0  '  59. 2 

'40.* 8*  '72' 9 
53. 0     67.  0 
5.  5     3i  I 

17. 0  57. 4 

25.1  100 
55. 1  ,  88. 5 

54.5 

10.  9  '  32. 2 
3.  5     2L  5 

or. 

TarietHJ*. 

i 

..  43.0 

2 

3 
1 

73.3 

1 

1 

00 
20 
25 
38 
74 
85 

:io 

8X 
.S7 

.<H 
70 

c 
V. 

la 

33.0 

a 

S 
75.3 

o 

s 

1 

50 
27 
32 
.30 
82 
70 
97 
5.S 
91 
.^0 
81 

d 
02.5 

i 

80.1 

«; 
S 

1 

69 

40 
30 
42 
73 
94 
iH 
97 
91 
80 
75 

a 

J 

Clover  h*y 

47 

live  straw 

Oat  ttiaw          ...-...-- 

.     2.0 

•i  1>4 

82.0 
50.0 
8L3 

100 
PL  5 
80. 9 
93.5 
8L0 

2L2 
14.0 
08.4 
74.4 
80.9 
4-..  0 
80.  7 
77.0 
GS.S 

40.9 
51.  0 
90.0 
78.5 

100 

r.9. 0 

93.  9 
M.O 
89.  U 

2S.  5 
33. 2 
05.  0 
92.  5 
90. 7 
94.7 
85. 0 

09.7 

51.  8 
47.0 
79.7 
P3. 3 

9.S.7 
9H.  0 

90. :; 

M.2 
82.4 

61 

Oats              

•'1 

Com 

Beana 

.|  83.0 
J  80.  C 
.,  8*.4 
.1  80.2 
.,82.9 
.1  61.C 

.14 

0:s 

Pease               

74 

linseed  cake,  with  oxen  - 

Wheat  bran,  dry 

Wheat  bran,  cooked 

20 
13 

In  tliis  table  the  maximnm  and  mininiuin  amount  digested  of  each 
constituent  in  various  experiments  ai-e  given,  together  witii  the  probable 
mean.  How  much  we  may  depend  on  these  determinations  for  our 
American  fodders  is  doubtful.  They  serve,  however,  to  show  in  what 
direction  we  must  work,  and  what  assistance  chemistry  can  render  the 
former. 

To  show  how  these  tables  are  used  in  connection^with  fodder  analyses 
an  example  may  serve.  A  farmer  hnjs  a  milch  cow  which  he  wishes  to 
feed  in  the  most  economical  manner  on  the  fodder  at  his  disposal,  com- 
bined with  other  food  pui'chased,  and  with  a  view  of  obtaining  the  best 
i-etum  in  milk.  It  ha«  been  found  that  a  milch  cow  requires,  as  a  daily 
ration,  for  every  1,000  pounds  live  weight,  accortbng  to  Kiihn — 

Pounds. 

Dry  organic  substance 20.0  lo  30.0 

Digestible  albuminoids 2.0  to  2.  7 

Digestible Ikts 0.4  to  0.   7 

Digestible  nitrogen,  free  extract P2.5  to  1.5.0 

Digestible  substance 15.   to  17.0 

Nutritive  ratio,  about 1  to  6 

The  farmer  has  an  average  (German)  hay  and  mangolds,  which,  if  fed 
together,  would  make  a  ration  too  rich  in  carbohydrates.  Taking  into 
consideration  his  ability  to  purchase,  he  finds  from  the  analyses,  digesti- 
biUty  and  fodder  value,  tbat  he  can  make  this  up  in  tlie  best  way  by 
baying  cotton-seed  meal  and  constituting  the  ration  as  follows : 


Quantities 


U  ponnds  averairo  hay 

<0  pmindH  mongohU    

•  poands  cotton-Boed  meal . 


^         t 

^         1 

^ 

•«'"* 

1 .  1 

u^     1 

tt 

«2 

&v  ; 

|o     1 

ii« 

^ 

fe^ 

^.•9     i 

aj^ 

s' 

|ii 

IJ 

19.0 ; 

1.20  ' 

9..^ 

0.24 

4.4 

.44  ' 

4.(K> 

0.00 

1.0 

.02 

.:i6 

0.24 

25. 0 

2.26  ^ 

14.20 

0.54 

8A(J 
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Of  course,  it  is  necessary  tbat  a  farmer's  judgment  should  be  used  in 
tlie  matter  as  well  as  the  mere  data  given  in  the  tables.  The  ration 
must  be  palatable  to  the  animal  and  in  proper  form. 

Wolff ^s  tables  of  the  composition,  digestibility,  and  value  of  feedingr 
stuffs,  and  his  table  of  feeding  standards, ai-e  copied  here  from  the  admi- 
rable report  of  the  Connecticut  Agricultural  Experiment  Station.  The> 
are  not  so  good  as  those  given  by  Kiihn  in  Mentzel  und  Von  Lengerhe's 
Landmrthschaftliches  Kalender  fiir  1880,  but  are  moi^e  concise.  It  must 
always  be  remembei'ed  that  these  figures  ai'e  derived  from  German  ex- 
periruents,  and  will  probably  be  modified  in  the  future  for  this  counti^y. 

Feeding  standards, 
(Per  day  and  per  1,000  pounds  live  weight.] 


A'sc  and  condition 


1.  Oxeo  at  rest  in  a  stall 

2.  Wool  sheep,  coarser  breeds 

Wool  sbcep,  filler  breeds 

3.  Oxen  moderately  worked 

Oxen  heavily  worked z 

4.  Horses  moderately  worked 

Horses  heavily  worked 

R.  Milk  cows 

6.  Fattening  oxen,  first  period 

fattening  oxen,  second  period 

Fattening  oxen,  third  iwriod 

7.  Fattening  sheep,  first  period 

Fattening  sheep,  second  period 

8.  Fattening  swine,  first  period , 

Fattening  swine,  second  period 

Fastening  swine,  third  period 

9.  Growing  cattle — 

Agem  months:    3to   3 

3to   6 


Lbs. 


10. 


Growing  sheep- 
Age  in  months: 


11.  Growing  fat  pi«8— 
Age  in  mouths: 


6  to  12. 
12  to  18 . 
18  to  24. 

5  to  6- 
6to  8. 
8  to  11. 

11  to  15. 

15  to  20 . 


to 
3  to 

5  to 

6  to 


Glowing  cattle— 

Ago  in  mouths: 


Growing  thetp— 

Age  in  mouths: 


Growing  fat  swine- 
Age  iu  months: 


8tol2. 

2  to   3. 

3  to   6. 
6  to  12 . 

12  to  18 . 

5  to    6. 

6  to    8. 
8  to  11 . 

11  to  15. 
15  to  20 . 


2to 
3to 
5  to 
6to 


8tol2. 


150 
300 
1500 
700 
850 

56 

67 
75 
82 
85 

50 
100 
12.1 
170 
250 


f^\ 


150 
300 
500 
700 
850 

56 
C7 
75 
82 
85 

50 
100 
125 
170 
250 


Lbg. 
17.5 
20. 0 
22. 5 
24.0 
20.  0 
22.  5 
25.5 
24.0 
27.0 
20.  0 
25.  0 

20.  0 

2 1.  0 
36.0 
31.0 
23.5 

22.0 
23.4 
24.0 
24.0 
24.0 

28.0 
25.0 
23.0 
22.5 
22.0 

42.0 
34.0 
31.5 
27.0 
21.0 

3.3 
7.0 
12.0 
16.  S 
20.4 

1.6 
1.7 
1.7 
1.8 
1.9 

2.1 
3.4 
8.9 
4.6 
5.2 


Lbs. 

Lbs. 

0.7 

8.0 

1.2 

10.3 

1.5 

11.4 

1.0 

11.3 

2.4 

13.  2 

1.8 

11.2 

2.8 

13.4 

2.5 

12. 5 

2.5 

15.0 

3.0 

14.8 

2. 7 

14.8 

3.0 

15.2 

3.  5 

14.4 

4.0 
2.7 

4.0 
3.2 

2!o 

L6 

3.2 
2.7 
2.1 
1.7 
1.4 

7.5 

5.0 
•1.3 
3.4 
2.5 

0.6 
1.0 
1.3 
1.4 
L4 

0.18 
0.17 
0.16 
0.14 
0.12 

0.38 
0.50 
0.54 
0.58 


13.8 
13.5 
13.5 
13.0 
12.0 

15.6 
13.3 
11.4 
10.9 

10.4 


Lbs. 
0.15 
0.20 
0.25 
0.30 
0.50 
0.60 
0.60 
0.40 
0.50 
0.70 
0.60 
0.50 
0.60 
2 

0 
5 

2.0 
1.0 
0.6 
0.4 
0.3 

0.8 
0.6 
0.6 
0.4 
6.3 


30. 0 
2.5.0 
23.  7 
20. 4 
16.2 


2.1 
4.1 
6.8 
9.1 
10.3 

0.87 
0.  85 
0.  >i5 
0.80 
O.b'8 


0.30 
0.30 
0.30 
0.28 
0.26 

0.045 
O.frlO 
0.037 
0.032 
0.025 


1.50 
2.50 
2.96 
3.47 
4.05 
I 


Lbs. 

8.85 
1L70 
13.15 
13.20 
16.10 
13.60 
17.00 
15.40 
l&OO 
18.50 

laio 

18.70 
18.50 
32.50 
28.00 
20.20 

19.8 
17.7 
16  6 
15.4 
13.9 

19.6 
16.0 
14.0 
13.0 
12.1 

rc.G 

30.0 
28.0 
23.  8 

18.7 

3  00 

5.40 

8.40 
10.  78 
1L96    ; 

1.005 
1.000  , 
1.047  I 
1.  0(12 
L047 

1.88 
3.00 
3.50 
4.05 
4.67 
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Average  compoaWonj  dujfstihilihj,  and  money  value  of  feeding  etuffSy  as  given  by  Dr.  Wolff 
for  Germany  for  ltJ79,  except  ihoee  in  italics. 


Varieties. 


3 

^ 

Sm 

r:^ 

s*? 

u 

Crs 

u 

§1 

?< 

?^a 

9i 

% 

2 

Digestible  nutri- 
ents. 


a  . 


Value. 


«  O 


^1 


ICesdowhaj,  ^*oor 

lif eadow  haj,  fair 

Meadow  hay,  averafce  — 
^feadowliaj,  very  good.. 

Mea<low  bay,  extra 

Clover  hay,  average 

Clover  bay,  beet 

Timothy  nay 

Huojcarian  hay 

Bye  straw 

Oat  straw 

Rich  pasture  grass 

Average  meadow  grass, 
fresh 


Green  maizi^,  German  — 

Grtoi  maizOy  Mr.  Webb, 
l«74f    

Otirtd  maize  fodder,  Mr. 
Webb,  of  ConnectietUi . . 

Potatoes 

CaiTOts 

Mangolds 

Kuiabagas 

Turnips 

Bagat  beets 

Maize,  Gorman 

Jfous,  Americanf 

Oats 

Kye 

Barley 

Passe  * 

Field  beans 

Sqoashes 

Maltsproata 

"^Vbeatbran,  coarse 

Wheal  bian,  fine 

MiddUngs 

Kye  bran 

Pshn-nnt  cake    

Cotton  seed  cake,  decor- 
ticated   

Scrap,  by  OoodaWt  pro- 


«f 


FiKk-tcrap,  dry  ground}. 

Dried  blood 

Whey 

MUk 


14.'3 
U.3 
14.3 
15.0 
16.0 
16.0 
16.5  i 
14.3  I 
13.4 
14.3 
14.3  1 
7tf.5  t 
I 
70.0 
85.0 


5.0 

5.4 

6.2 

7.0 

7.7 

5.3 

7.0 

4.5 

5.7 

4.1 

4.0  \ 

2.2 

2.1 

1.0 


27.3 
75. 0 
85.0 
t*8.0 
87.0 
92.0 
81.5 
14  4 
14.4 
14.3 
14.  3 
14.3 
14.3 
14.5 
89.1 
10.1 
12.9 
13.1 
11.5 
12.5 
10.5 

11.3 

11.5 

11.7 
12.0 
92  6 
87.5 


86.0       0.8 


4.2 
0.9 
0.9 
0.8 
1.0 
0.7 
0.7 
1.5 
1.5 
2.7 
1.8 
2.2 
2.4 
8.1 
1.0 
7.2 
6.6 
5.4 
3.0 
5.2 
4.2 

7.6 


4.1 
0.7 
0.7  I 


7. 5  I  33. 5 
9. 2     29. 


9.7 
11.7 
13.5 
12.3 
15.3 

9.7 
10.8  j 

3.0  I 

4.0  ; 

4.5 

3.4  I 
1.2 


4.4 

2.1 

1.4 

1.1 

1.3 

LI 

1.0 

10.0 

10.7 

12.0 

11.0 

10.0 

22.4 

25!5 

0.6 

24.3 

15.0 

14.0 

13.9 

14.5 

16  9 

388 

64.0 

61.5 

80.8 

1.0 

3.2 


26.3 
21.9 
19.3 
26.0 
22.2 
22.7 
29.4 
44.0 
39.5 
4.0 

10.1 
4.7 


0. 8  I    4.  8 


25.0 
1.1 
1.7 
0.9 
1.1 
0.8 
1.3 
5.5 
2.0 
9.3 
3.5 
7.1 
6.4 
9.4 
2.7 

14.3 

10.1 
8.7 
4.8 
5.7 

17.4 

9.2 


38.2 

1.5 

39.7 

2.0 

41.4 

2.5 

41.6 

2.8 

40.4 

3.0 

3K2 

2.2 

35.8 

3.2 

45.8 

3.0 

3^5 

2.2 

33.3 

1.3 

36.2 

2.0 

10.1 

1.0 

13.4 

1.0 

7.6 

0.5 

7.3 

0.3 

37.9 

1.3 

20.7 

0.2 

10.8 

0.2 

9.1 

0.1 

9.5 

0.1 

5.3 

0.1 

15.4 

0.1 

62.1 

6.5 

66.5 

4.9 

55.7 

6.0 

67.4 

2.0 

63.9 

2.5 

52.  5 

2.0 

45.9 

L6 

6.5 

0.1 

42.1 

2.1 

52.2 

3.2 

55.0 

3.8 

63.5 

8.3 

58.6 

4.5 

4L0 

10.0 

19.5 

13.7 

4.6 

8.1 

2.6 

0.5 

5.1 

0.6 

5.0 

3.6 

3.4 
4.6 
5.4 
7.4 
9.2 
7.0 
10.7 
5.8 
6.1 
0.8 
1.4 
3.4 

1.9 
0.7 

0.6 

3.2 
2.1 
1.4 
1.1 
1.3 
1.1 
1.0 

a4 
ao 

9.0 
9.9 
8.0 
20.2 
23.0 
0.4 
19.4 
12.6 
11.8 
10.8 
12.2 
16.1 

31.0 

57.6 
46.4 
54.1 
LO 
3.2 


34.9 
36.4 
41.0 
41.7 
42.8 
38.1 
37.6 
43.4 
4L0 
36.5 
40.1 
10.9 

14.2 

7.4 

a3 

43.4 

21.8 
12.5 
10.0 
10.6 

ai 

16.7 
CO.  6 
63.3 
43.3 
65.4 
5a9 
54.4 
50.2 
7.1 
45.0 
42.6 
44.3 
54.0 
46.2 
55.4 

18.3 


2.6 
5.1 
5.0 


0.5 
0.6 
1.0 
1.3 
1.5 
L2 
2.1 
1.4 
0.9 
0.4 
0.7 
0.6 

0.5 

a2 

0.2 

1.0 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
4  8 
3.7 
4.7 
L6 
1.7 
1.7 
1.4 
0.1 
L7 
2.6 
3.0 
2.9 
3.6 
9.5 

12.3 

4.1 
6.2 
0.5 
0.6 
3.6 


ia6 

8.3 

ao 
ai 

5.1 
5.9 

4.0 

ai 

7.1 
46.9 
29.9 

3.6 

ai 

11.3 

14.4 

14.4 
10.6 
9.3 
9.3 

a3 

5.8 
17.0 

a6 
ao 

6.1 
7.0 
7.9 
2.9 
2.3 

ia4 

2.5 

a9 

4w4 

5.7 
4.5 
4.9 

L6 

0.2 
0.3 


a6 

4.4 


0.48 
a55 
0.64 
0.74 
0.84 
0.69 
0.88 
0.69 
0.66 
0.35 
0.44 
0.27 

0.22 
.10 

.11 

.57 

.29 

.18 

.14 

.15 

.11 

.19 

LIO 

1.12 

.07 

LOO 

0.95 

L44 

L51 

.08 

L31 

L04 

L03 

L07 

LIO 

L61 

2.05 

2.67 
2.28 
2.39 
.11 
.34 


0.74 
0.86 
LOO 
L17 
L32 
LOS 
L39 
L09 
L04 
0.55 
0.69 
0.42 

.36 
.16 

.17 

.91 

.46 

.28 

.22 

.24 

.16  . 

.30 

L73 

L75 

L53 

L68 

L47 

2.25 

2.36 

.13 

2.06 

L63 

L62 

L68 

L72 

2.51 

3.22 

4.17 
3.56 
3.76 

.18 

.53 


♦yutritivft  ratios  are  read,  1:  10.6,  1:  8.3,  &r. 
tConaecticut  .Agricultural  Expenmvntal  Station,  1879,  p.  75k 
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Taui.e  I. — ProxinMie  analysh  in  dftnU 


Yaiietiea. 


LEGUMIXO.S.K. 

44  I  Ticia  satica.    Common  rotcb . 


Grounds..    11.12  !    S.OO  i    4.70  ;  2La4  ,    1.99 


t 


51It.CKLLANK0US  I'LAXTS. 

57  I  Ei'himn,  vulvar f.  Blue  weed,  blue  thistle. 
61  .  riantago  laneeolata.  Bibwoit  plantain  — 
Go  '  liichardsonin  gcabra.    Mexican  clover  .... 


W.Ta.... 

N.H 

Ala 


7.92  i  6.25  ,  2.47  I  4.70  «  .17 
7.8.">  I  C.90  4^11  12.70  !  3.11 
6. 34  !    7. 82       2. 89  I    5. 84  !    a.  81 


GKAMlxnx. 


I 


40  j 
CO  ' 

88  i 

^\ 

5o  t 

43 
39  i 

:;6 

40 

i?j 

70 

rt.")  ' 

80 
79  i 

nil 

G9  , 

ol  i 

54  . 

48 ; 

OH 
74 

82  ' 

:.;{  ] 

84  1 
47 
50  = 
62 
46 

71 
41 
75 
38 
(J7 

81 
64 

56 


Ala ' 

.do 

..do 1 

Ind.T.... 

AUi 

Ind.T....' 
Ala ' 


MiUiUiibergM  alomerata.    Satin  grass Minn  ... . 

ej}*    ICnotgrasa N.  H 

Phalaris  xnten/vedia.    AmericAn  canary  grass .  -    S.  C 

UromvLs  unioloideg.    iSchrader's  "jrrass   '  (Iroonds . 

sccalina.    Common  cbuat  or  chess N.  H 

Fanicum  gtbbum 

pioliferum.    Large  crab  grass ... 

tlicaricalum  ^ 

C\-vJtpa(U.    Barn-yard  jj:i;wd 

capiUnrc.    Witch  grass 

dichotomum 

agroHioidfS.    Marsh  panic 

anccps \ 

virgatum  (short).    Panic  grass < , 

virgatum  (tall).    Panic  grass 

Tritifium  repenx.    Quick  grass ' 

Vniola  latf/olm.    Pescuo  grasH | 

latt/olia     reHcne  jjiass | 

Feituca  prattnsuf.    Field  tescue ' 

oinna.    Sheep  fe»rue    ' 

Spartiiva  cynoturoides.    l^rarsh  grass , 

cgnosaroideu.    M  arsh  or  whip  grass  . . 

fifiioturoides.    Whip  grass | 

Glyeeria  n-ervata { 

agttaliea.    Reed  meadow  grass i 

iicrvata.    Fowl  meadow  grass j 

Aeena  striata.    Mountain  oat  grass j 

BouteUotta  oUgo»tachya.    Gajinoa  grass ' 

A nthoxantJion  odoratum.    Vernal  grass 

Da^iylis  glomerattu    Orch  ard  grass • 

Andropogan  /urcatug.    Blue  joint  grass ! 

fun'otxis.    Blue  joint i 

/ureatug ' 

*copan  MS.    Before  bUwm j 

gcoparius 

m<icrovru8.    Broom  pass j 

argenteu^.    Si  I  ver  beard  grass ; 

Trici'gpx*  purpurea.    Purple  iricuspls \ 

DanUionia  CQinprcgga.    Wild  oa  t  grass 

gpicata-.    Wild  oat  giass 

Foa  pratengiu.    Blue  trra**.^  • 

compreisa.    lCngUi«h  blno  grass • 

Cinna  anmainacea.    Keed  grass 

J'agpaUim  pntcox \ 

J-Jl}/tnvg  Canadcngig.    Wild  rye  grass ; 

Arhtida pvpurasceng.    Purple  beard  gi-ass ' 

fioighiun  nutaug 


6.10  ; 
8.56  ! 


14. 10 
5,80 


5.42  I 
3.41  I 


7.34 
12.90 


2.34 
1.53 


X.H 

Ala ! 

Ind.T....' 

s.n 

.do 

Minn ! 

Ill 

Vt ! 

.do ; 

N.U I 

Vt 

Minn ; 


N.II ! 

Minn i 

Nebr '. 

lnd.T....! 

Ala 

Ind.  T....1 
Ala ' 


Ti.d.  T....! 

Vt... 

N.H. 

..do I 

.do.... 


Ala.. 
Ind.T....! 


Ind.  T . 


]2.r>:i  ' 

8.51 

3.12 

7.40 

1.57 

9.22 

6.46 

3.70 

9.49 

1.77 

9.05 

7.68 

3.75 

12.10 

L62 

11.83 

9.85 

2.65 

9.60 

4.50 

10.02 

12.86 

2.27 

2.75 

3.20 

8.08 

6.42 

1.98 

8.77 

1.82  ' 

4.78 

5.  32 

3.70 

11.30 

.75! 

8.41 

9.28 

3.25 

2.47 

3.55  i 

4.87 

6.36 

6.41 

5. 58 

1.87  i 

11.57 

8.00 

L62 

3.67 

1.48 

6.15 

5.15 

8.12 

11.05 

2.35 

5.90 

4.30 

2.80 

9.65 

3.57 

7.00 

a67 

3.27 

9.76 

3.47 

iai6 

13.15 

2.80 

5.87 

5.46 

9.85 

2.35 

5.60 

2.01 

7.07 

8.40 

3.02 

9.08 

1.60 

8.82 

4.59 

3.88 

9.43 

4.88 

5.38 

6.83 

3.24 

7.92 

3.23 

5.40 

6.20 

2.80 

11. 62 

3.90 

6.80 

4.85 

3.17 

9.34 

2.33 

7.05 

5.75 

2.97 

.    9.35 

2.44 

5.50 

6.90 

2.07 

1    4. 95 



7.36 

6.30 

2.70 

!  10.30 

2.91 

4.25 

4.75 

3.83 

,   s.m 

3.00 

8.15 

7.17 

2.87 

!    4.06 

2.55 

8.08 

7.75 

3.13 

,     7.92 

1.74 

«i.  28 

7.91 

3.27 

9. 16 

4.98  • 

8.70 

4.65 

2.76 

9.40 

3.18 

7.  95 

7.24 

1.93 

3.69 

1.23 

6.88 

3.80 

2.97 

8.86 

2.64 

9.62 

6.43 

1.67 

4.27 

2.18 

7.00 

4.15 

2.97 

7.70 

.57 

9.02 

3.40 

2.31 

'    4.22 

I    4.19 

6.27 

a.  40 

2.87 

3.74 

3.07 

4.  35 

4.94 

3.55 

;    7.26 

I    L67 

7.  55 

3.30 

i    3.25 

7.55 

3.29 

4.24 

3.67 

1    7.20 

i    3.01 

8.97 

4. 98 

1    4.51 

1     9.03 

1    2.70 

7.93 

3.90 

;     2.61 

'    a90 

L56 

4.35 

6.40 

2.85 

'    6.23 

,    2.54 

11.49 

6.56 

3.19 

;     7.39 

1.90 

6. 45 

i    5.60 

3.47 

1     5.56 

1.47 

6.60 

a  40 

1    2.42 

5.22 

3.42 

5.22 

*     4.94 

2.41 

6.12 

1    3.36 

CAUICJ^. 

68     Hcirpus  cdophorum.    Wooly  se<lgc  grass  . 
HAV. 

S5  !  Kay,  cut  iK'foro  Idoom t  N.  H- 

86  I  Hay,  cut  in  full  bloom do    . 

87  llay,  cut  after  bloom do.. 


Ind.T....:    4.88  :    6.52  !    2.85      4.90  1    4.43; 


7.79  ! 
7.45  1 
7. 13 


5.80  ; 

4.31  , 

7.84  I 

2.83  j 

4.06  1 

4.22  , 

.'xSl  ' 

.47  ; 

5. 19 

4.5.-. 

5.21 

2.38 

All  "Minn."  from  (ilenwood,  Pope  (^unty. 
All  "X.  H.  '  fi-um  Manchester  and  Hanover  (85). 
All  "  Ind.  T."  from  Muscogee. 
.t\ll  '  Ala. '  from  Mobile, 


'Charlotte,  Vt," 
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of  grasses  and  fodder  pUniU,  1879. 


2 

'5  a 

-\^  ! 

t 

1 

• 

Q 

^M 

O  >'     , 

0 

3 

.2-3 

f^ 

«.>  'N    ; 

.3 

t^ 

J 

g  a 

i 

i'i' 

.§ 

S 

M 

= 

3 

^ 

ii 

p 

1 

"m 

-^ 

'A 

9 

0 

I 

< 

5.96 

14.20 

13.51 

26.07 

9.00 

5.29 

23.91 

2.24 

6.71 

15.98 



15.24 

29.33 

1 

1 

4.30  1  21.90 

26.09 

20.42 

5.78  , 

6.79 

2.68 

.5.10 

.18 

4.67 

23. 78 

28.34 

22.18 

0.28 

5.22  '  13.79 

10.28 

20.24 

9.80 

7.49 

4.46 

13.78 

3.38 

.5.66 

14.96 

17.67 

21.96 

10.64 

5.50 

13.50 

20.73 

27.97 

5.60  ! 

8.35 

3.09 

6.24 

4.07 

5.87 

14.41 

22.13 

29.86 

5.98 

2.70 

17.82 

8.50 

16.60 

19.08  1 

15.02 

.5.77 

7.82 

2.49 

2.87 

18.98 

9.05 

17.68 

20.32 

2.30 

21.93 

10.50 

20. 82 

.   .. 

12.25 

6.34 

3.73 

14.11 

1.67 

2. 52 

23.98 

11.48     22.77 

13.40 

"y.Ti 

'2i.'G0" 

*io.*56* 

17.99 

'ii*9o"i 

"9.*74' 

**3.*57' 

""8.*46" 

"i.*80 

'"5.' 40 

*24.'72 

*i2.*09 

20. 59 

*i3.*02 

1.M 

20.88 

17.98 

21.00 

7.00  I 

7.12 

4.08 

10.45 

1.95 

2.09 

2.1  00 

19.81 

23.79 

7.71 

1».62 

2L70 

7.82 

21.76 

11.00  i 

8.53 

4.16 

13.44 

1.80 

2.91 

24. 10 

8.68 

24. 16 

12.22 

3.14 

a  30 

21,14 

21.22 

9.77  i 

11.17 

3.01 

10. 89 

.5.10 

3.56 

7.14 

23.98 

24.07 

11.08 

J.  10 

6.45 

2a  69 

24.35 

8.31 

14.29 

2.  52 

3.07 

3.55 

1.22 

7.17 

31.88 

27.06 

9.24 

•J.  28 

10.86 

26.08 

26.57 

7.14 

6.98 

2. 15 

9.  54 

1.03 

2.49 

11.81 

28.37 

28.91 

7.77 

1.70 

19.48 

19.43 

26.89 

6  65 

5.  59 

3.89 

11.87 

.78 

1.78 

20. 46 

20.41 

28.24 

6.98 

1.56 

7.20 

31.08 

27.00 

6.20 

10.13 

3.  55 

2.70 

3.88 

1.70 

7.84 

34.06 

29.43 

0.76 

2.04 

21.42 

17.48 

29.37 

,5. 60 

6.09 

5.69 

5.87 

1.97 

2.14 

22.  52 

18.87 

30.86 

5.89 

2.14 

7.00 

84.79 

24.62 

5.11  1 
4.81  ' 

9. 05 

1.83 

4. 15 

1.67 

2.42 

7.92 

39.34 

27.84 

5.78 

1.26 

23.75 

15.04 

27.32 

,5.49 

3.33 

11.77 

2.50 

1.34 

25.  31 

16.03 

29.11 

5.12 

.86 

21.85 

1&09 

30. 35 

2.6:i 

4.57 

2.98 

10.26 

3.79 

.91 

23.22 

19.22 

32.25 

2.80 

2.00 

20.99 

15.21 

18, 05 

10.68 ; 

9.32 

S.52 

10.50 

3.73 

3.12 

22.57 

16.85 

19.41 

11.48 

n.48 

8.85 

12.46 

33.46 

9.77  , 

14.64 

3.12 

as 

3.88 

9.85 

13.87 

37.24 

10.87 

2.60 

27.90 

14.78 

23.32 

6.13, 

10.42 

2. 49 

5.93 

"2*13' 

2.75 

29.51 

10.  63 

24.66 

6.48 

2.08 

22.50 

12.84 

22.32 

9.89 

0.13 

3.28 

9.87 

1.74 

2.  59 

24. 45 

13.94 

24.25 

10. 75 

1.64 

60 

81 

5.  95 

5.  03 

4.26 

10.34 

5.35 

1.80 

60.69 

6.53 

1.60 

*23.'67" 

14.46 

24.40 

9.28 

7.22 

3.42 

8.37 

3.41 

1.69 

'25.*  02' 

15.27 

'hl'iit 

9.81 

1.68 

18.80 

22.23 

21.65 

6.13 

6.55 

2.96 

12.  28 

4.22 

1.78 

19.34 

23.50 

22. 89 

6.48 

1.44 

22.51 

19.66 

25.35 

4. 5r> 

5.20 

3.40 

10. 02 

2.50 

1.  55 

24.16 

21.09 

27.20 

4.88 

LH 

21.14 

15.19 

26.22 

8.75  , 

6.19 

3.  20 

10.06 

2.63 

1.23 

22. 74 

16.34 

28.20 

9.41 

1.10 

23.75 

23.85 

24.19 

7.69  1 

7.30 

2.20 

5.24 



1.16 

25. 13 

2.5. 24 

25.60 

8.13 

1.64 

21.70 

19.04 

20.35 

7.70  1 

6.80 

2.91 

11.12 

"i'u 

1.77 

2,3.48 

20.  55 

21.97 

8.31 

1-00 

2*.  00 

18.14 

25.05 

8.38  1 

4.90 

4.00 

8.98 

2.09 

1.04 

25.07 

18. 95 

26.16 

a  75 

S.02 

27.90 

15.60 

20.80 

7.88  1 

7.81 

3.12 

5. 40 

2.78 

3.29 

30.38 

16.99 

22.65 

a58 

2.40 

23.45 

13.95 

23.71 

7.87  1 

8.43 

3.41 

8.62 

1.89 

2.61 

25.79 

15.18 

25. 21 

a  56 

2.74 

22.19 

12.24 

23.35 

7.8fi  i 

8.44 

3.49 

9.77 

5.31 

2.92 

23.  68 

13.07 

24.  91 

a  41 

2.20 

22.20 

16.14 

23.42 

7. 35  ' 

5.09 

3.  02 

10.30 

.'{.48 

2.41 

24.32 

17.68 

25. 65 

a  05 

l.CO 

25.70 

21.09 

24.17 

4.90 

7. 80 

2.10 

4.01 

1.34 

1.74 

27.92 

23.45 

26.26 

5.32 

1.00 

ia32 

22.76 

29.03 

8.68. 

4.08 

3.19 

9.52 

2.8;i 

1.14 

19.67 

24.44 

31. 18 

3.95 

1.66 

7.20 

34.87 

26.27 

5.83  , 

7.11 

1.85 

4.72 

2.41 

1.S4 

7.97 

38.  58 

29.07 

a  45 

1.04 

22L42 

22.55 

27. 75 

3.85  ; 

4.46 

3,19 

8.23 

.61 

1.12 

24.11 

24. 25 

29. 84 

4.14 

1-10 

0.60 

36.86 

27.05 

5.25 

3.74 

2.54 

4.64 

4.61 

1.21 

7. 26 

40.51 

29.75 

5.77 

1-62 

26.30 

25. 43 

23.80 

3.50 

3.63 

.3.06 

3.90 

M.2S 

1.73 

28.06 

27. 13 

25. 39 

.3.73 

1-24 

2L37 

20. 0.i 

27.87 

7.70 

5.16 

3.71 

7.  .59 

1.75 

1.30 

22.34 

20.90 

29. 14 

a  05 

.74 

23.47 

18. 73 

28.03 

7.S8 

3.57 

3.  52 

8.17 

.80 

25. 39 

20. 25 

30. 32 

7.98 

1-74 

27. 70 

15. 40 

28.15 

5.  60  i 

4.38 

3.80 

7.45 

"3.'ii' 

1.79 

28.64 

15.  9:i 

29.11 

.5.79 

1.66 

20.90 

VX  97 

20. 45 

6.  83  1 

5.47 

4.95 

0.92 

2.97 

1.82 

22.  96 

2L94 

22.47 

7.50 

11.48 

23.45 

li.  20 

19.20 

5.77  1 

4.24 

2.84 

10. 75 

1.69 

12. 47 

25. 47 

15. 42 

20.85 

6.27 

&13 

20.42 

10.79 

2S.  n5 

5. 95 

&69 

2.98 

6.  .51 

2.66 

6.40 

21.35 

17.55 

29.64 

6. 22 

1.80 

7.65 

32.37 

22.  4i) 

5. 25  ! 

7.41 

3.60 

8.35 

2.14 

2. 03 

8.64 

36.  59 

25. 31 

.5.  93 

4.00 

19.11 

17.31 

32.  4i 

4.  55  , 

5.99 

3.71 

5.94 

L57 

4.34 

20. 43 

18.50 

34. 66 

4.86 

1-54 

27.20 

19.92 

23. 2r. 

4.03  ' 

o.a5 

2.59 

.5.  50 

3.66 

1.65 

29.12 

21.33 

24. 89 

4.  r;2 

1.88 

22.50 

22.87 

27.12 

3.Cf; 

5.21 

2.54 

6.46 

3.44 

1.98 

215. 74  :  24. 13  '  28. 62 

3.88 

.90 

22. 57     22.  37 

28.72 

4.41 

O.SG 

3.00 

5.15 

4.66 

.95 

23.73  1  23.52  i  30.19 

4.64 

3.32 

1 
22. 02     14. 36 

20.10 

11.03 

6.  '.^9 

4.07 

8.50 

3.07 

3.60 

23.88  j  15.58     21.80 

12.61 

.X14 

3.i«:j  

.•J1.21 

S.  b'.i 

5.04 

4.  .50 

6.28 

.51 

3.ns» 

38.71    :t3.72 

9.  :i2 

3.90 

29.91      s.n 

24. 18 

9.44 

5.59 

4.90 

5.  01 

2.56 

4.20 

32.21       8.73  1  26.04 

1 

lO.lti 

Digitized  by 


Google 


118 


REPORT   OF   THE   COMMISSIONER   OF  AGRICULTURE. 


•non«)«qns  .Op  no 
SS-9    X    -X  oiqiU^sai 


■<«<Sc^oA<r^abao3c^i:'4Uis>'if-HO'<«<e^fooce5<0o-<«iiSo«ooa»-<«<eo^oeeao 


-xo  BT»  'ooayj«qii8  ai 
oju)6{ani  JO  *^ad3  j  j^i 


'«p;oa|ninqi«  jo 
SS"9    X  -X  eiqn[08ni 


t-oo»Qooc^wooc^x»-"r»o»Oi.'JC'i©iftiooia»Hr^^e9ioift-^'^t*i-<tHio«ftooo> 


I 


'X5 


nno> 


•iqniwj  aaSoJim         d  o  o  cj  5.*  rj  ci  ^i  ri  c> i -j  ^- ei «  x*  t^  t«:  t^  r^  o  <d  irf  5 %*:  ^  ^i -J  - - 


-mSoJtia  aiqnios 


;ss;s^'»$^;;;;si^^^^s;sS!s$2^'^^$2^§^SSSs8SS§S9S5 


T 


fQ 

-< 

H 


HH  :hh  ;  jHH  :  \^n  :h  :h  ;h  :  :  :  :  .'i  :  :  :  :eh  :  ;  :f^  :  •" 


03   $ 


?2  :5 


■e  :! 


37  V  £. 


&Sf 


>:     o  t  -2  c 


s  «  s 


tl^ 


s  V  5.2     ,.- 

«  «c  3  ^     t< 

r  s  r  o5*     - 


*i!?5 


■ill  ill 


0.11: 


ja  c  •  « 

?"«--  HUM 


i,6;  ^^ 


-£54e 


.5.S' 


?ll 


V:  <  ^  as  »*i  ^ 


|f.5 


•fl.Xii!a»joa3(ianx     6gSSSSSSSr:S8SS*Ji-S"gSSS58«5S""»g8aS5SgS 


Digitized  by 


Google 


REPORT  OP  THE   CHEJHST. 


119 


■»  ■*  •*•  »l  ss  r-i  X  ^'1  -^r  rt  ^-b  -J  ri  ;5  -^  »  ?i  o  t'.  o  o  ;•!  o  -^  j6  :5  X  ;i  ot  =;>  ^  ri  o  i^  at  :  I  M  l^  c^.  jc  •';  r-  c^  06  I-  ^  t'  «  t-  •»r 


^»O^O«Q0a0«t'-«i--«aja4C'JC^OV3CliH'wCSCiOOrf'^rr:OOO^«>Ou';OOr-(t'r-1t5tH»H^.-t-«J»MrHC^t- 

«^^cd^dx<-^^•:e6t<^ad»df-^l^^3ieooad^o6«OlOt^t-'c9or-^ooe>oc^Ol>t^t<^i^^ 

»-•  r-l  Pi        ,H 


eoe400c«t«'^r-ia»aoaoo(Or-«c»cot>c«toiooe4aoe4ci»ncic««DiA^c«root»fHC9iaoooiou)ao^t«t«oo 
onmcoeoncocQcor 


*»4»4    *f-lf^    *     *     *     *ci rAoi     '     '     *i-4r4    *     *     '     '^fA rArirAri     '  r-i  i-4  64     '  r4  f-i  r-)  r)     * 

'•-i^f-irHr-if-4«^r^«-«'^     '  ri     *i-ii-i     *  iH  CO'    '  rA     'rAfi     '     '  rA     'rArA     *     *     *  1^  r4  iH  f-i  i-l  f-i     '  c4  i-i  '  rArAArA     * 


»  »?i  Vi  r«<  br  3  br  b*- 


..2S.2« 


h'A^<^^^o^'^'^S\^i<^)ii\i^^':^^^i^^}^<^^<<^ 


^W,e*'  rt^o 


"Jg 


is    X  ."^  ^  y  ** 


C   S3  55 


?^n  it  ■ 


:i    . 


-  tS 


S3 


CS      ,        ^ 


^  e  0.3  *s 


.   c:  -:   ^  c  ^  a 


-A      -<J 


Digitized  by 


Google 


120 


KEPOPiT   OF   THE   COMMISSIONER   OP  AGRICULTURE. 


S 
^ 


;:s 


•5» 


s 

a 


•BDuejsqne  Xj4>  uo 
GS-9  X   -xM  ©wmos'iii 


•oonv^sqns  Xjp  no 


f-5 

:3SS88§ 

'QO  pa^noaiuod 
•X9  BB  '.tjov^eqn's  nj 
ojn^sioui  JO  "utoo  j.*»j 


'spioannnqps  jo 
QZ'9    X   -il  oiq«i08ai 


o2'9  X  aaSopni  prjox 


'Ofquiofl  naSoj^m 
ys^oi    JO    '^jaQD    "laj 


•aeSoi^ra  eiqnfos  \ 


a|  oiqniosm  'adSojijt^j 


iacaeoooo9aooooe»^co<9<ot* 


3SSSS^ssss;2:Sog^S3 


•aaSoi^ru  pj^ox 


•Jf^nr.wj 


ill 


I   ^« 


j|?.S 


^"5 


'  M  *  *"  •?  "^  1^' 


d||i|.ig| 


«-'  ^  <5  ei -^  -  - 

?tllt-  p  g  O  C      - 


•iijBi.[Tnic  JO  jaqoiUNi 


<:4cc'VL5^t*xo 


Digitized  by 


Google 


REPORT    OF   THE   CHEMIST. 


121 


•»(\^  o\nu3 


•l.^«u>\on.)ij  -v^ 


•JM 


oooo 


r»t«aor-iotnoofHomo<-i?ii-40ciooor-ioc^i 
«  ro  .-i  ■<}!  Ti?  eo  ^i  -irf  (?iVi  cji-le^co^cocic^f^oifficj 


•qsV 


"CS  '0  X  adSoaiJX  , 


s§? 


CO  oo 
t>.co«5 

O  OJ  o 


d^iciT^o!-4e)i>e4^de4cS<Hr-ic>aca3adc<:eo4^ 


Moqgopnjo 


SeSSSSSSS^S^^SS^S^S^S&S^ 


So 


•)9«X;X9  90^  "X 


•;'j  I 


irf  rf  1-i  rt  «  ci5  c4  c«5  f4  iH  c4  f-i  r4  d  CO  C4  cl  c4  i-i  f-4  r4  oi 


•qsy 


doco 
d(ot^ 


»H  r-«  i-l       r-l  »-li-l  f*if>i 


•J9;T?^ 


i-id  CS 


<:Jao(>i>odc«io^e>oJoda(Qi5<-io(Sc»<-^e»c{e>Qdt^o6 


t 

5 


*> 


3^ 


•^IPJaoi 


«  «  tc  Tt  JO 


■:5  a 
s:      K     . 


' —    «  » 


3  ?^  S  -  t  -  S  2  S 

J-^  C8^  ^-.-    .&1'.2 

:  J:S  S^^—  2  5  = 


'I- 

pa 


Is 


raun*^  I 


Digitized  by 


Google 


122 


REPORT  OP  THE  COMMISSIONER  OP  AGRICULTURE, 


J^SwO^C~dOC4S6ooSoS««*Weq'<«<C^OP4       L':c>S(MC-lOC»-«»0<it'-C0C»O 


•wqgopnio,    SSSS^SSS^S^SSSSS^iSiS^IS^ji^    S^?iK^?:?ic3^^liSa^£5 


•^out^x©  93.g  'x 


'l{8 Y       id  o  «D  a»  o  tfj  t-^  CO  M<  00  oo  lo  a»  1^  >a  ^'  o  o  '^'  o  oa  lo  ia'  r^  tcj  id  «d  c<^  «e5  ^  «d  t^  X  a  X  i> 


•fiZgxuaSw^lK 


i 


'^ovi^o  eojj  'X 


•^•i 


eootd*-4cieoi-4iHC4fHe4e1r-ic4^elededc4c4eocoC4e6evi  raVi  cJc4cJe*ic4»r-4eoe4 


.q«y 


'19\t^ 


■^o6^|>^ad«d^^a6>d^^oDtd(docc^^ot>Old^^oco»d>dcdl>tdt^'^^^a(Sooa($«d^^ 


•i^llBOOl 


I 


a  :h 


I«mW 


i  ?§s1?5"|s.««i|^i2  .  .'^elsi'l  .IP^:!'^-:  '^:-'ni^ 

?•-::  2^  C  C;  *r  'r*  "r  •-  r:;  «=  ~  "  ''■  ^  2  S  9''£.'£  a  ^  c  --  ^  ^  i*  ~  •■  "c  -  "^  .2  ?*  ^  ^ 


It 


M 


•w»nw«X  1  ^S^i^8"S«S?:3S?:"*SSS^S5i;iSg3SS?2??SS3SSSi;S'^'8"' 


Digitized  by 


Google 


REPORT  OF  THE   CILEMIST. 


123 


C4  CO  CM  C)  Ci 


■A  •«  o  la  S 


«  «  5«i  m  f-;  fi  eo  ei  C0 1-4  r-J  CO  »-<  CO  «  ci  ol  CO  pi 


t; -s  t^  ^  b:  o  ^  eo  « <35  !>:  »rf  »rf  e^ -*';:;  «J  «>  <sJ 


«d  iri  to  -4!  -^ 


5?S388SS§?;5S2Sg2Sgl§i?g 


.H  :  -H 


-a-^  <S'C  *:^ 


«o6  »»»•<«« 


;:25SS2g§S5SS;2:25:5S§23§         8 


SS2S;So 


j5caj:5:a^S5*'55?i'»SS-|£S8         3         S^SSS 


Digitized  by 


Google 


124 


REPORT   OF   Tin:   COMMISSIONER   OP   AGRICULTURE. 


•wnjB^ooi     i 


:  X.ip  JO  no;  idd  onpsA  ' 


•X;ri«nf> 


CI.H1H 


OOr-iC 


6or5  0t-«oc^S-«fSS.-iSoo'^c^rt-^oRt-o 

tH  iH  rl  fH  »-«  i-i  t-«  rl  iH  f-t  fH  ^  rH  fH  *H  tH  i-l  r-l  i-l  f-l        •-< 


r3t0C9OC4r«00CSf-iO9^m»0Q0C»lA^iHC4^n 


:  M  ; 


liliili: 


•oi!j«a  OAiimnx  j  .-;  ri « 


ei  »*  1/5  P5  n  •^  in*  QO  ?J  ■♦  »rf  •<•;  cj  ^  ^  ^  ^  irf  »rf  t-^  r-t  «5 


;:3 

o 


-spfonioinq 


i^*-4ocr5ci^cc«5f-Joo5<-i©oooiodc^t^t^rf» 


10  cJ  c>  1-5  o  t^  jl  d  55  o  od  c>  © 


^^^si^^sis^si^^g^ 


J5 

no* 


I  -^OTU^xa  OMj  'nagai-j^x  !  i-: » ^r 


■^«.'I 


rooo«o 


'^c«3p-irdcrjc3e4mi-ii-:e4f-ir4e>imci?l9Jf-4i-7f-i?H 


.qsy 


1-.  (*  Vj 


or5C.'i';i!?5o5t':coc^.-ico©c4^i-}cJoiodtirfK«S 


O  O  C  op  00 
\  'Z   t,  C   V  Vr/> 


Ma:'a  S  5;  0  a  n. 

•2        'Ss  w         '^         *•    —  S 


I? 

i 


iifi 

SOS'S 


or^of>o^40<-400t^C9©?lOc^©©QD 


Digitized  by 


Google 


REPORT   OF   THE   CHEMIST. 


125 


ri  ^  "liwi  ^  <6  ai  '^  9  di  -^  iS  CO  -f  '•r  ci  ri  td  ci  ^  ■^    '"^■if9'l^ei9in'^cic6eiricicicin^T-if-ir^^'^^aie6c6ci«i9i'-i 


<d  !0  -^  « 13  ■•^  u^  «&  o  »fi  urj  «  K-'  -r  —^  »S  c^'  ?i  r:  M  ft  M  CO  o  «5  o  'pj  trf  i!  rf 

^^r^i-ir-4i-li-liH?^rH»Hi-»i-ir^t-(r-lf-lr-iiHiHi--(iHr-(»-<rHi-Hr-1r-(i-4r-*r-» 


1  :  tc :  :  tf) ; 


•    .     .     .  O  ^^  O  n  ^4  *^      •  CO  O     •     •  o     •     -      •     •     • 


CO  CO'^-^J'CCCiOOrJ  lO 

«»        ^.QeO®OQOr-<t-C»00     .».^.  C»     .     .     .     .     .'^CirtSO     .CO 


o*ooe-«clO'•o•--trt^-«■«*«cou';cic■!»ftc^^•oo•»J<to-<oOl-lOct^coe9CJ^^ooc.  cicoocoooNocao^A 


w?lwWc^e*c9c^=^lC^c^cl«e^rnr--(^^^-lc«^>^eJ_^c^lC^^1-1=^wWlM^^J^r^^^wwe^NC'^ff^wNc>^c^lC^wc'^r^c^coc«w 


-•-«cct--ff«»ociow>r«e-soooo-^e'5«.oeir>.kftp^i5t;^«'<*^'*oo»r30r^cJOQOoocJOr3C5«'5ccooc»»c?®oocoMOO 

PSOaCO^0C*O»0M">rr^^'*M<VOOOt»C0«0OO«AOl-(»'T|»"*»OCkc5c»C0OO<»t--OCCt^t-^O'^f«^ 

ri»5'*i-^e4cii-5«-icir^e4c4rHc4-^j!cic4«cifHc4coi-Jc4c4c4«^rne4coc4c4Ni^c4c4e3^ 

axr30«5oooci^?'»ooooc2<o«»fts*se3^oe»^c>ocor3i':oQcaaof:aotf>0"«>»«C'Ooci^.-iooociocooQo 
»o^•^-Ot•NSol«o^cC'«•SO'*osoc»XMr^I-tOT»•C!Oc^^cwc^^^oOffv^^-c>^oeoeot-oooaoc«^^oo•^^5>©l'^ 

00000  0000000000000000000000000  000  000000  000  0000000000 

wrtctweaeoeocQWCowc^cccoeocococtscceocapsracorscoforscococ-acococOw^cocorac'jc^rsrscorseoc'seoeocorscoco 


§^»o«coe«cti-ooocoo'^or-e>joot-oeoc?<-«i-HQOoor-tc9^oocooo^i-tc3i'Je'io«-?»'^'^t'-Moi'5«'5occo»o 
^-o5^•^^HCs•4Sao53o3oc^JOOw60M•*"9"t-oocc■*«)^r^cot*oS^aTf'<#.-^a.oc•5tfi■i^ 

ceoidoi<S^^ci»ifHr3C9<-^t>ocd<^ociodGc£cd<<4*cicdododocodaocdocadiaco 


:h  ••  :h  : 


H  :h  :  :h 


:&: 


sii. 


4nA 


5*0  io 


C-St 


i|«^rt5D : 


i  i  ^11 


i^iilPJff::!?;^, 


'7.5* 


^-.^  s  J 


illissss^ 


2*^     W 


J>)  •/.       .    V,    4.    V. 


tt  ;-.    CT/    t- 


.5.3 

5S 


p^,w 


e  c-  c 


p  «  ?* 

gat 

ill 


^^-«i^^kI   "^ 


?:    q    M 


•'•s^i-cS     09   ^  i-  cc  rs  f      M  «5 10  r-i  <9  "ir  :c5  ci  1.^  T-«  Ti»  o  t-  a,  X  1.-:  0 


Digitized  by 


Google 


126 


REPORT   OF   THE   COMMISSIONER  OP  AGRICULTURE. 


9 

a 
I 


1 


i 


J 

I 


SI 

Ok 


I 

7 


< 


•«jnj6ioai 


2SS 


•i^llBn^ 


pseirf 


23 


•onw  eA^ixjnx: 


•Bpjonsrana 


^^* 

»«>■*« 


S 


U9qg  dpn40 


*:)0«j)Z9  99JJ  'aaSoo^ix 


•»«J 


c-icoffi 


•qav 


•aejB^ 


•fiS'9X  'uaSoaHK 


CJOO  CO 


•.^^TIBOOI 


•wqmnii  I 


HHH 


"f  M.s 


s 


51  t^  « 


1 


■<^ !.'{ »a  od  t^ 


S  S  ;?  o  CO 


00  >r^  «  d  w 


•O"*"*"*"^ 


cjoiooot^ 


55  8 


>»  >. ;'.  >i  U-. 


8SSq8 


Digitized  by 


Google 


REPORT   OF  THE  STATISTICIAN.  127 

Finally,  I  desire  to  express  my  appreciation  of  the  faithfulness  and 
eflSciency  which  have  characterized  the  assistance  I  have  received  in  the 
lierformance  of  this  work  from  those  engaged  with  me  in  the  labors  of 
this  division. 

Eespectfiilly  submitted. 

PETER  COLLIEB, 

Chemist, 
Hon.  Wm.  G.  Le  Due, 

Commissioner. 


REPORT  OF  THE  STATISTICIAN. 

Sir  :  I  have  the  honor  to  submit  my  report  as  Statistician  of  the  De- 
partment of  Agriculture. 

The  agiicultural  productions  of  the  country,  which  in  the  year  1878 
had  grown  to  such  x)roportions  as  to  attract  the  attention  of  the  civilized 
world,  were  exceeded  by  the  production  in  1879.  The  movement  of  pop- 
ulation to  the  West  and  the  activity  of  our  people  have  rendered  it  almost 
impossible  to  keep  fully  abreast  with  the  increase  of  our  production,  both 
in  the  cereals  and  live  stock. 

In  the  estimates  submitted  great  care  has  been  given  to  the  compila- 
tion from  the  returns  made  by  some  four  thousand  correspondents ;  they 
comprise  representatives  in  t  vo-thirds  the  counties  of  the  whole  country, 
and  while  it  is  not  claimetl  that  they  are  exact  as  to  the  whole,  it  is 
claimed  that  they  are  for  the  proportion  they  represent,  and  experience 
yearly  shows  that  the  portions  not  represented  hold  about  the  same  con- 
ditions of  increase  or  decrease  as  those  reported. 

The  area  sown  or  planted  in  the  different  crops  of  this  country  ha* 
never  been  taken  by  any  previous  census,  but  I  am  happy  to  state  that 
the  omission  of  former  investigations  is  to  be  remedied  in  the  census  to 
be  taken  in  1880,  and  arrangements  have  been  made  for  a  full  and  com- 
plete enumeration  of  the  acres  planted  in  each  principal  Crop.  AVith  this 
additional  light  on  the  subject  there  is  assured  in  the  future  a  more  com- 
plete and  acciuate  estimate  than  was  possible  in  the  past. 

THE  CROPS  OF  1879. 

Corn. — ^Thc  acreage  planted  in  this  crop  was  3  per  cent,  more  than  in 
1878.  The  spring  was  unfavorable  in  the  New  England  States  owing  to 
cold  and  rainy  weather;  in  the  Southern  and  Western  States  the  season 
at  planting  was  favorable,  but  in  the  large  com-pioducing  section,  north 
of  the  Ohio  Eiver,  the  complaint  of  defective  seed  was  almost  universal, 
thus  causing  a  large  area  to  be  replanted  which  was  consequently  late 
in  maturing.  During  the  summer  drought  prevailed  to  a  disastrous 
extent  in  the  South  Atlantic  States  and  in  Louisiana  and  Texas ;  in  fact 
the  crop  in  the  latter  State  was  only  one-half  of  the  previous  year.  In 
all  other  parts  of  the  country  the  summer  was  most  propitious,  particu- 
larly so  in  those  States  bordering  on  the  Ohio  liiver  and  west  of  the 
Mississippi. 

The  weather  in  the  months  of  September  and  October  was  rather  un- 
favonibleinthelaigest  corn-producing  States,  causing  an  imperfect  ripen- 
ing of  the  crop  and  resulting  in  a  softening  of  the  grain,  thereby  ren- 
deiing  it  unmerchantable,  and  even  in  some  places  unfit  for  domestic 
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uses.  The  out-turu  of  the  crop,  however,  showe<l  it  to  bo  the  largest 
overproduced  and  was  1,547,901,000  bushels.  The  price  a^  returned 
by  the  producer  was  for  the  whole  country  an  average  of  37.5  cents  per 
bushel  against  31.8  cents  in  1878.  The  aggregate  value  of  the  crop  is 
$580,000,000  for  1879  against  $441,000,000  in  1878. 

Wheat. — ^The  winter  of  1878-'79  was  a  severe  one,  but  the  injuries  to 
fall  sown  wheat  were  confined  to  the  Southern  States,  where  the  cover 
ing  of  snow,  so  universal  in  the  Northern  States,  was  needed. 

There  was  some  increase  in  the  area  planted  in  fall  sown  wheat,  but 
the  great  increase  in  the  area  of  this  crop  was  in  those  States  where  it  is 
sown  in  the  spring.  The  total  increase  of  acreage  was  nearly  2  per  cent. 
The  conditions  of  the  crop  during  growth  were  not  so  favorable  as  dur- 
ing the  year  i)revious,  but,  although  short  in  straw,  the  out-turn  of  grain 
was  larger. 

In  those  States  bordering  on  the  Ohio  Tiiver  the  result  was  in  excess 
of  anticipations,  while  in  tlie  large  producing  States  of  the  Northwest 
the  reverse  was  the  case,  and  there  the  croi)  of  1879  did  not  more  than 
equal  that  of  1878.  The  same  causes  lor  the  partial  failure  of  the  spring 
wheat  crop  as  were  given  in  1878,  were  given  this  year,  viz,  extreme 
lieat  just  at  maturing,  drought,  and  chinch  bugs.  On  the  Pacific  slope 
the  crop  is  rather  below  that  of  1878,  both  in  quantity  and  quality. 
The  total  crop  for  the  whole  country  is  estimated  at  448,756,000  bushels, 
which,  assuming  the  population  to  be  48  J  million  persons,  would  give  a 
product  of  9.2  +  bushels  per  capita ;  allowing  b.k}  bushels  for  home  con- 
sumption (seed  and  food),  there  would  remain  a  suiplus  of  about 
182,000,000  bushels  for  export. 

The  average  yield  per  acre  was  13.7  +  bushels,  considerably  larger 
than  in  the  year  J  878,  and  almost. identical  with  that  of  1877,  which  was 
the  largest  average  since  twenty  years.  This  average  of  13.7+  represents 
the  average  of  all  the  States,  and  seems  very  low,  but  it  must  be  borne 
in  mind  Qiat  in  many  sections  of  the  country  wheat  is  only  sown  for 
home  use  and  to  utilize  fields  too  long  planted  in  other  crops ;  taJuug 
into  consideration  only  those  States  where  wheat  is  a  leading  crop,  the 
average  is  very  different,  as  for  instance  in  Ohio,  Michigan,  Indiana,  and 
Illinois  the  average  yield  per  acre  this  year  was  rather  more  than  19 
bushels,  equal  to  the  yearly  average  of  France  and  more  than  the  yield 
in  England  for  this  year.  The  price,  as  returned  us,  shows  a  great  ad- 
vance to  the  fiumer  since  a  year,  and  is  for  1879  $1.11  per  bushel 
against  $0.78  in  1878,  thus  making  a  crop  worth  $497,000,000  against 
$326,000,000  last  year. 

OatH. — The  product  of  oats  for  1879  was  less  than  that  of  either  the 
two  previous  years,  and  was  303,761,000  bushels.  The  area,  planted  was 
4  per  cent,  less  than  the  previous  year.  The  spring  was  dry  and  cold, 
which  with  unfavorable  conditions  during  the  summer  caused  a  crop  12 
per  cent,  less  than  that  of  1878,  The  price,  however,  was  much  higher, 
and  was  $0.33  j^er  bushel  against  $0.24  last  year,  netting  to  the  fai*mer 
a  total  of  $120,533,000  against  $101,900,000  in  1878. 

Cotton. — ^The  spring  and  summer  months  were  not  so  favorable  for 
cotton  as  last  year.  Drought  was  reported  as  very  detrimental  in  all 
the  South  Atlantic  States  and  Texas.  The  condition  at  no  time  was  re- 
ported as  high  as  in  1878,  and  from  returns  made  November  1  and  De- 
cember 1  the  crop  was  estimated  at  5,201,202  bales ;  unusually  favorable 
weather  for  growth,  maturing,  and  picking  continued,  however,  through 
the  month  of  December,  and  added  largely  to  the  crop.  Unlike  corn  and 
other  farm  crops,  cotton,  being  perennial,  continues  to  produce  new  flow- 
ers and  fruit  undiminished  till  the  plant  is  killed  by  frost. 
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Tobacco. — The  total  product  of  the  country  is  within  a  small  percent- 
age of  that  of  1878.  the  gain  being  chiefly  in  Kentucky,  Tennessee,  and 
Connecticut,  and  tlie  most  serious  decline  in  Ohio  and  ^Missouri.  The 
quality  of  the  crop  is  somewhat  better  than  that  of  last  year,  but  the 
price  shows  little  or  no  variation.  The  crop  for  1879  is  estimated  at 
391^78,350  pounds,  valued  at  $22,727,524,  against  392,546,700  pounds, 
valued  at  $22,137,428  in  1878. 

Potatoes. — There  was  an  increase  in  the  area  planted  in  potatoes  of  3 
l)er  cent;  drought  was  prevalent  in  some  sections  of  the  country,  but 
on  the  whole  the  season  was  favorable  and  the  yield  per  acre  was  an 
average  of  98  bushels,  against  69  in  1878,  and  94  in  1877.  The  total  crop 
is  estimated  at  181  million  bushels,  valued  at  $79,000^000. 

Other  crops. — For  details  of  other  croi)s  reference  is  made  to  the  fol- 
lowing tables : 

Table  sJuncing  theproduct  of  each  principal  crop  of  the  several  States  named,  Vie  yield  per  acre, 
the  total  acreage,  the  average  price  in  each  State,  and  tJie  value  of  each  crop,  for  1879. 
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Tahh  ihowiiig  the  product  a}  mc^  pvi%t\pal  crop,  ^<?.,  for  1879--Con tinned. 


Producia. 


RHODB  ISLAND. 
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COHHECnCUT. 

Indian  corn bushels. 

Wheat do... 

Kye do... 

Oats do... 

Barley do... 

Buckwheat do... 
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Tobacco i pounds. 

Hay tout*. 
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NEW   YOBK. 

Tu'liau  corn bushels. . 
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NEW  JERSKr. 

Tfidian  corn bushels 
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Potatoes do.. 

Hay tons 
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PENNSYLVANIA. 

Tudftncom bushels.. 
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DELAWARE. 
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TM§  showing  tk€  product  of  etioh  primsipal  eropj  ^o.,  for  1879— Continued. 


Prodacta. 


MABTLAKD 

bdia  com — Imshels.. 

Wheat do.... 

Rye ^o--- 

Om« do.... 

BiicJiwh««t do... 

Potatoe* do^... 
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H»j tons.. 
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iBdiaB  com. 

Wheat 

Bya 


.husbels. 

do  .. 

.....do... 


Oata ^•-- 

Backirheat do... 

PoUtoea ^;- 

Tobacco ponnds. 

Haj tons. 


Total. 


KOBTH  CAROLINA. 

Indian  eoxn buahda. 

Wheat ^o... 

Rye ^o- 

Oata do... 

Potatoes do-- 

Tobacco pounds. 

Hay U)HB. 

C^^agi pounds. 


Total. 


BOUTU  CAROLnrA. 

loom buahela.. 

Wheat ^o-- 

Bye ^  -• 

OcU «^-- 

Potatoea ?o-  • 

Hmv *«»»•• 

Cotton pounds.. 


18,721,040 

0.999.840 

243,600 

8,638.000 

90,000 

1. 532, 200 

25, 826, 400 

2(»,100 


19, 957, 600 

8, 851, 320 

430,200 

5, 878, 800 

52,200 

1, 255,  800 

86, 524,  200 

219,900 


2.^  678. 500 

3,223,500 

824,800 

4, 270,  400 

1, 104,  000 

11, 898,  400 

118,  400 

07,640,400 


9,702,000 

1, 140,  720 

38,000 

1, 320,  000 

103.  200 

25,200 

135, 077, 800 


Total. 


•3  . 


:! 


80.6 
14.4 
12 
23 
20 
94 
63:i 
1.20 


2. 
§3 


448.400 

486,100 
20,300 

158, 200 
4,500 
16, 300 
40,800 

169,250 


19 

9 
12 
18 
69 
763 

L19 


15 

7 
8 
16 
92 
556 

1.39 
156 


7.5 

8.4 

5 
15 
86 

1.25 
143 


1,848,860 


1,050,400 
962,100 
47,800 
480,900 
2,900 
18,200 
113, 400 
184,790 


2,  869, 490 


1,711,000 

46*J,5«0 

40,600 

266,900 

12,000 

21, 400 

8.%  180 

625,000 


8,224,380 


1,293,600 
135, 800 
7,600 
88.000 
1,200 
20,160 
944,600 


2,490,960 


OXOBGIA. 

Indian  com basbels.. 

Wheat do.... 

0*ti do.... 

Potatoea do... 

Hay t«ns- 

Cotlon pounds.. 


Total. 


FLORIDA. 

Iiiiliancom bushels. 

(lata do...., 

Cotton pouutls.. 


20, 627, 400 

3. 617, 100 

6, 747,  000 

320.  000 

35,000 

248, 852, 000 


9.8 

9 
15 
64 

1.56 
156 


2, 218, 000 

401,900 

44(».  i^OO 

5,000 

22, 436 

1, 592. 000 


$0  52 
1  42 
80 
40 
71 
60 
05 

14  50 


$0  49 

1  27 

63 


56 

05 

12  40 


58 
1  28 
80 
45 
63 
07 
U  22 
U 


75 
1  57 
1  22 

68 

98 
625 

U 


70 
1  26 

57 
1  U 
14  59 

10 


4.  689, 136 


I 

a 

o 
H 


f7. 184, 941 

9, 939, 773 

194,880 

1,455,440 

63,900 

019, 320 

1, 291, 320 

2,944.950 


.|       23,944,524 


$9,779,224 

11, 241, 176 

271,026 

2, 233, 944 

32,364 

703,248 

4, 326. 210 

2. 726, 760 


81,813,952 


14. 893, 530 

4, 126, 080 

259, 840 

1,921,680 

696,520 

832,888 

1,328,448 

10.740,444 


34.798,430 


7, 276, 500 

1,  790, 930 

46,360 

897,600 

101, 136 

157,500 

14, 858,  558 


25, 128, 584 


14, 439, 180 
4,  r»57,  546 
3, 84.',  790 
y.Vv,  'JOO 
Mc.GoO 
24,  iU:>,  200 


4J<,  :.i:{.  5fi« 


1,945,650 
180,800  I 
'      16, 968.  OOU  , 

8.5 
16 

105 

228,900 
11.  :mo 
161,  GOO 

81      ; 

83      ' 
10 

1,575,976 

ir.".or>4 

1,  fiO's  KOO 

Total. 


ALAB.VMA. 

ludian  com bnsliela.. 

Wheat do..-. 

OatA    do 

Potatoes do.... 

HaT toil.-*.. 

CoUon pounds.. 


401,  800  ' 


25, 403, 300  1 

13 

l.OHlOO  t 

66 

1,  502,  7fm  1 

8.4 

178, 1100  • 

1  32 

2,  675,  800  ] 

17 

]f»7,  4'H> 

(«.'i 

450,  ^00  ! 

98 

4,  'j'K.  , 

1   (H) 

34, 1«>0 

1.57 

i2L\  L'Jl) 

13  o'J       , 

821,759,000 

170 

1,  8'J2.  Tuti 

11 

Toua. 


3,  rsj, 

840 

IC.TrT 

176 

3,'.»-.4. 

t.!:{ 

1.7:  w. 

■J  70 

4.V.. 

^  '{) 

47. i. 

L-n 

35,  X}.'., 

4 'JO 



50.  8<H) 

•'25 
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Table  showing  the  product  of  each  jrrincipal  cropy  tpc^for  1879— Continued. 


Products. 


is -9 


So 


MlbSISSIPPI.                               I  I  ' 

Indiaucom buMliels..  21,920,400,  IC  l,r)j7,900,  $0  62  $15,45^1,368 

Wheat do ;  417, 600  i  7.2  ,             iW,  000  1  36  507,936 

Uftts do 002,300  1  U.O  I              57,100  fit  !  404,040 

Potatoes do '  316,000  I  70  i               4,000  hi  ,  274,920 

Hay tons..  27,200  1.72                15,814  14  83  403,-376 

Cotton pounds..;  382,230,000'  180  ,  2,055,000  !  10  38,223,000 


Total. 


747,  814 


LOUISIANA.  I 

Indlaucom bushels..  12,592,500'        15 

Outs do 14,000          14 

Cotton pounds..'  207,044,000        202 

Sugar do....  211,740,000     1,440 


839,  .-SOO  , 
1,000 

1,  322.  000  , 

147,059  ' 


76  I 

07  ! 

10  I 

07.3  I 


55, 327, 640 


9, 570, 300 

9,380 

26,704,400 

15, 457, 020 


Total. 


TEXAS. 

Indian  com bushels. . ! 

Wheat do,... 

Itye do. . . . 

Oats do 1 

Potatoes do 

Hay tons..] 

Cotton pounds..! 


29, 198, 000 
3, 454, 200 

32,400  i 
3,962,500  . 
310,  200 
131,000  ' 
338, 025, 000 


13 
7.1 
12 
25 

47 


2,309,559 


2,246,000  , 
454,  ."HtO  , 
2,700  , 
158,5t)0 

6,000  ' 

121,290  . 

1.935,000  , 


1  03 
1  15 
1  00 

«|-2 

1  29 

11  04 

10 


51, 741. 100 


30,073,940 

3, 972, 330 

32,400 

2,456,750 

400,158 

1,524,840 

33,862,500 


Total. 


4,924,596 


72, 322, 918 


AEKAXSA8. 

Indian  com bushels. 

Wheat do... 

Kyo do... 

Oals do. .  - 

Potatoes do... 

Hay tons. 

Cotton •. pounils. 


22,432,800  j 

1,384,000  I 

42,900 

1,003,120  I 

696,600  i 

21,800  ' 

323, 812, 500  ! 


24 

8        I 
11 

23.2    , 
86 

1.35  1 
275        ! 


P34, 700 

17.'!,  000 

3,900 

69, 100 

8,100 

16, 148 

1, 177, 500 


58 
1  07 
91 
46 
93 
14  10 
10 


13,0U,024 

1,480,880 

39,  WW 

737,435 

647,838 

307, 380 

32, 381, 250 


Total. 


!,  382, 448 


48, 604, 846 


TEXXKS8EE. 

Indian  com bushels. . 

Wheat do 

Rye do 

Oats do.... 

Buckwheat do.... 

I*otatoe» do 

Tobacco jjounds.- 

Hay tons.. 

Cotton .-pounds.. 


50,897,500  I 

U,  852,  800  ; 

318,000  I 

4,986,000  ' 

76,  500  , 

1, 925,  000 

44, 160. 000  • 

164,200  j 

204,457,200 


25 
8        I 
10        I 
18 
17 
125        i 
800 

1.19  I 
208        ! 


2,  035.  900 

1,481,000 

31,  800 

277,  000 

4,500 

15, 400 

55,  200 

137,  983 

762,900 


37 

1  (rt» 

71 


05 

12  60 

10 


18,832,075 

12. 919, 552 

225, 780 

1,745,100 

55,080 

1, 001, 000 

2,  208, 000 

2, 068, 920 

20, 445, 720 


Total.. 


4, 802, 28:i 


59,501.227 


WEST  VIRGilOA.  i 

Jndiancom bushels..  11,302, 600  j  31 

Wheat do....  4,351,100]  13 

Kvo .• do....;  247,860  ;  10.2 

Oats do 2,841,020  22.3 

Bjirley do....!  •      33,000'  10 

Buckwheat do....  98,700  1  21 

I'otfttoes do !  902,800'  74 

Tobacco pounds..  1,875,800  '  658 

Hay tons..,  232,000  1  .97 


364,600 
334,700  ! 
24,300  1 
127,400 
3,  300  ! 
4,700  I 
12,200  i 
2.8r>0 
239, 175 


46 
1  08 
61 
32 
80 
61 
40 
06 
11  26 


6,199,196 

4,  699, 188 

151, 195 

009,126 

26, 4W 

60,207 

.     415, 28X 

312,518 

2,  612, 320 


Total 

1, 113. 225 

14, 185, 438 

CKY. 

bushels.. 

do.... 

do.... 

do.... 

■ 

KEXTU 

Indian  com 

AVheat 

Kve 

Oats 

64,  736,  000 

7,081,800 

1, 002,  320 

4,  687, 200 

338,  800 

1,  81.5,  000 

126,880,000 

262,600 

32 
14 
13.4 
16.8 
28 
66 
793 
1.18 

2,  023, 000 

548,700 

74,  800 

270,000 

12, 100 

27,500 

160.000 

222,542 

37 
1  08 
73 
36 
81 
51 
05 
12  36 

!        23.952,320 

<  8,296,344 
781,694 

i  1.687.392 
274. 428 
925,650 

'  6,344,000 
3,245,736 

Barley 

do.... 

Potatoes 

Tobacco 

Hay 

do.... 

I>ounds.. 

tons.. 

Total 

3,  347,  642 



1        45,457,564 
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Tahle  showing  the  product  of  each  principal  crop,  4'O.ffor  1879— Continned. 


r3 

u 

93 

„ 

.     ^       ; 

S 

0/ 

Prod  acts. 

•     3         1 

"•a 

limber  of  ac 
in  each  crop 

fi 

1 

c 

-<j          ' 

y^ 

f* 

H 

OHIO. 

iDdlan  coi-n bushels . .  i 

VThcat do....! 

Rre do....; 

Oiu do....; 

BaHey do : 

Back  Wheat do j 

Potatoes do I 

Tobaceo pounds..  | 

Hay tons..! 


I 


305, 680, 000  ' 

3«.  :.91,  Tr»0  i 

1,  LMi*.  HW  I 

2o,71«,«lK)  I 

1,  LTO,  500  ! 

:iO.".,  iHH)  ' 

10,  t<2i,  aoo 

14,  001,  000  i 
2, 456,  000  I 


35 
19. 

la 

29. 

ift 

87 

671 

1, 


L.17 


n,  010,  coo 

1, 870,  500 
67, 4U0 
860, 100  ' 
lis,  500 
10,100  I 
124, 400 
21,000  ; 
2, 009, 145  1 


$0  ao 

1  20 
69 


43 

06 

10  05 


$41, 217,  540 

43, 910, 100 

85.1,  710 

7, 71.5. 097 

9C'>,  580 

229, 42.3 

4, 653, 804 

845, 460 

2C,  156, 400 


Total. 


8,122,745  I.... 


MICHIUAX. 

Indian  com bushels 

WTieat do 

Rye do 

Oats 

Barley 

Buckwheat 

Potatoes 

Bay 


30, 013, 500  I 
28,773,120 
218, 400  * 

ilo 12,686,800 

do....  1,021,800  1 

595, 200  ' 
10,994,900 
808,  800  ' 


...do.... 
..  do.... 
.tons 


37  i 
19.2  ' 
13 

32. 2 
2(» 
10 
113        , 
L22 


835, 500  I 

1, 498,  600  I 

16,  800  ! 

394,000  i 
39,300  ' 
37,  200  I 
07,  300 

662,951  I 


45 
1  37 
♦■4 
.'!5 
71 
03 
41 
12  56 


126,  549, 116 


13,911,075 

33, 664. 5.'i0 

139, 776 

4, 440, 380 

725, 478 

374, 97G 

4,  507, 909 

10, 158, 528 


Total. 


3,581,651  ,. 


67, 922, 672 


IXU1AX.V.  I  I                          , 

Indlancom bushels..'  134,920,500  |  33  ,        4,088,500  i 

Wheat do 43,70f»,9«M)  i  20.3            2,153,200 

Rye do. ...I  504,000  17.5  '              28,800 

Oata do I  14,028,310'  28.3                495,700 

Barley do I  550,800  27                    20,400  I 

Buckwheat do |  160,000  20  ,              8,000, 

Potatoes do...,  4,080,000,  68                     60,000, 

Tobacco pounds..!  6,6:56,000  840                        7,900' 

Hay tons..'  1,411,200            1.211        1,166,2811 


34 

1  17 

71 

28 
78 
70 
41 
05 
9  84 


45,  872, 970 

51, 140,  653 

357,  840 

8, 927, 927 

429, 624 

112, 000 

1, 672, 800 

331,800 

13.  886, 208 


ToUl. 


8,028,781    117,731.822 


ILLINOIS. 

Indian  com bushids.. 

"Wheat do.... 

Ryr. do.... 

Oats do 

Bailey do. . . 

liuckwheat do  — 

Potatoes <Io  .. 

Tobacco pounds.. 

Hay ton.H.. 


Total. 


312,221,000 

35 

8, 920,  600  ' 

31 

96,788,510 

44,896,830  [ 

18.7 

2,  400, 900  1 

1  (t7 

48,  039,  608 

4.  0.50,  000  , 

18 

22.5,  000  1 

61 

2, 470,  .500 

'      47.  GTO.  400  ! 

32 

1. 480,  700  ' 

27 

12,87I.0o,S 

575.  000  ; 

23 

25,  000 

.59 

339.  2.50 

1            147. 900 

17 

8,  700  , 

76 

112,  40t 

i      12,751,200  ; 

88 

144. 900  , 

50 

«,  37.5,  000 

4,  5.50,  (MIO  j 

050        1 

7,000  . 

06 

273, 0<»0 

2,  648,  500  1 

1.21  1 

2, 188,  843  I 

9  39 

24,869,415 

i. 

15,410,643    . 

192,139,295 

Indian  com . 

Wheat 

Rye 


.bushels.. 
.....do... 


.do 


Oate <io... 

Barley do... 

Buckwheat do... 

Potatoea do  .. 

Tobacco poii!jd». 

H.iy tons . 


Total. 


MLVXnSOTA. 

Indian  com bushels. . 

AVheat..-i do.... 

Ry*" do 


(tots do 

Ba  I  ley do. . . 

Buckwheat do 

P'ltatoeji do  .. 

hay tuns.. 


:W,  912,600  I 
20,565,72t)  ; 

2,  h08,  000  I 
34.  or.  {.  2(H)  : 

4,  :!.'0,  «>oo  ' 

.^2O,200 
13,  5.55.  800  j 

5.  474.  !H>0  ' 
1,  227,  600  t 


39 

12.6    . 
15 
3!» 

27 

102        ' 
1, 03J 

1.44  , 


1,02:1,400  : 
1,  a32. 200 
187,200 
i^SH.  800  I 
\C0.  (KK)  ' 
30.600  j 
132.  900  i 
5,  3(M)  i 
852,  500  I 


39 
1  04 

6;{ 

30 
61 
70 
33 
12 
8  58 


15,  715,  000 

31, 886,  .520  I 

176,000  ' 

17,136,000  I 

2,  549, 100  ; 

12«!,  000  I 

5,  050,  800  I 

1,609,900  I 


35 

12.3 

22 

:r» 

29 
20 
138 
1.57 


Total. 


4,  912,  900 


449,000 

2, 592;  400 

8,000 

489,600 

87,  900 

6,300 

36,600 

1. 025, 414 


9.5,  214 


1.5,  .56.5,  914 
21, 388,  :WJ* 

1,  769.  «»40 
10,  398,  %!» 

2,  0;{.'),  20<l 
.164, 14'» 

4,47.3,414 

656,  988 

10,  XiJ,  808 


67,  784,  813 


^z^r^.-rr.z 

r 

27 

4, 243,  0.50 

94 

29,  973, 329 

49 

86, 240 

2:1 

3,941,280 

43 

1,096,113 

62 

78, 120 

25 

1,  202,  700 

4  74 

7, 0-'iO,  d2tf 

48..M1,758 
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Tahk  ^liomng  theprodiHJt  ^  ^ckprmo^al  crop,  ^c,  for  1879 — CoatiiMied. 


Prodocta. 


IOWA. 

^Aian  com buahela. 

Wheat do... 

Bye do... 

O&ts do... 

Barley - do .  -  - 

Buckwheat do... 

Potatoes do  .. 

Hay tons. 


Total. 


MSSOUBI. 

Indian  com bushels. 

Wheat do  .. 

Bye -....do... 

Oats do... 

Buckwheat do... 

Potatoes do... 

Tobaooo pounds. 

Sbfy..« tons. 


Total. 


KAXSAfi. 

XndiBacom btisbels. 

Wheat do. 

Bye do. 

Oats 

Barley 

Backwb«at 

Potatoes • 

Hay 


...do... 
...do... 
...do... 
...do... 
...tons. 


Total. 


NEBRASKA. 

Indian  com bushels. 

Wheat do... 

Bye do... 

Oats do... 

Barley do... 

Buckwheat do... 

Potatoes ......do  .. 

Hay tons. 


Total.. 


CALIPOHNTA. 

Indian  oom bushels. 

Wheat do... 

Rye.   do... 

Oats do... 

Barley do... 

Potatoes ■ do... 

Bay tons. 


Total. 


OREGON. 

Imlion  com bushels.. 

Wheat do  .. 

Rve  do — 

Ohts do..., 

Bailoy - do... 

Potatoes do  — 

Hay tons.. 


Total. 


^•EVAT>A,  COIX)RAT>0,  AND  IBRRTroRlKS. 

luili.m  coin bushels. . 

W  hcut do — 

Oats do — 

Potatoes - do  .. 

Tobacco pounds.. 

Hay tons.. 

Cotton pounds.. 


Total. 


185, 1P9. 200 
32, 78G,  880 
865,040 
87, 25G,  400 
4, 290,  000 
144,000 
9, 090, 200 
8,5&4,000 


141, 939, 400 

26,801,600 

804,100 

16, 429, 120 

56,000 

«,  897, 800 

15, 050, 100 

1, 053, 000 


89,720,400 
18, 089, 500 
2, 220, 000 
12, 015,  000 
675,000 
69,  700 
4, 184,  000 
1,499.400 


62,  459, 400 

13,  043.  590 

1, 192.  280 

6.  ICO,  000 

1,  600,  000 

47,500 

1, 215, 000 

620,400 


2,814,000 

85, 000, 000 

230, 100 

6,  072, 100 
14,  501,  500 

4, 247, 900 

1, 232, 900 


142,400 
8, 188,  fiOO 
24, 200 
2,916,000 
480,  000 
885,600 
186,  200 


88 
10.2 
15.6 
36 
22 
18 
86 
1.54 


f2 


r 


4,  873,  400 

8, 214, 400 

23,400 

1, 034,  900 

195.000 

8,000 

105,  700 

2.314,286 


87 
14 
17 

24.6 
20 
91 
663 
1.06 


11 
20 
25 
15 
17 
80 
1.67 


41 

n.3 

16.4 
32 
20 
25 
81 
1.83 


28 
H 
17.7 
82 
23 
107 
1.63 


32 
16 


80 
123 
2.10 


.1. 


2. 7.01. 000 

16, 1'Ov',  080 

1, 815, 000 

1,  2iiU,  000 

2,251,600 

320,000 

81, 575, 000 


80 

13 

25 
120 
866 

1.28 
260 


11. 769, 088 


8,836,200 
1, 914, 400 
47, 300 
627,200 
2,800 
75,800 
22, 700 


7,  519, 796 


2,718,800 

1,644,600 

111,000 

480,  600 

45.000 

4,100 

62,300 

897,844 


6,951,144 


1, 523. 400 

1, 154,  300 

72,  700 

192,500 

80.000 

1.900 

15,000 

839,016 


3,378,816 


100.500 
2, 500, 000 
13.000 
153.  700 
630,  500 
39, 700 
756,  380 


4, 193,  780 


4,450 
611, 800 

1,100 
81, 000 
16,000 

7,200 
88,667 


5^ 


1 


$0  24 
92 
54 
23 
45 
69 
32 
4  64 


26 

1  01 

«1 


48 

06 

9  43 


27 
89 
61 
26 
43 
91 
79 
4  01 


21 
84 
41 
23 
37 
68 
86 
8  23 


79 

1  23 

1  17 

67 

56 

65 

9  83 


93 

98 

1  00 

44 

64 
42 

10  80 


710,  217 


91,700 
1, 300,  000 
72, 600 
10,500 
2.600 
250,  000 
126, 300 


1,853.700 


90 

1  06 

66 

92 

7 

12  50 

9.5 


$44,445,408 

30,163,980 

Iff?,  122 

8,668.972 

1,930,500 

99.300 

2,908.864 

16,180,560 


104,494,71* 


85,484,860 

27, 069, 616 

490.501 

4,eil,J?71 

85,280 

8.810,944 

752,595 

8,9e9,7M 


81,086,057 


34,324,608 
16, 099, 665 
1,132,200 
3, 123, 900 
2B0,i2S0 
68,427 
8,806,860 
6,012.504 


54,251.894 


18,1M,474 

10, 956,018 

48X,835 

1,416,800 

592,000 

82,300 

477,400 

^003.^92 


29,044,317 


2,223,060 
43,060.000 
269,217 
3, 398, 307 
9, 120. 840 
2. 761, 135 
12, 242, 697 


72,065,^ 


132,432 

€,025,024 

24,200 

1,283,640 

807,200 

871,932 

2, 010, 960 


12, 154, 808 


2,476, 900 
17, 914, 000 
1,197,900 
1, 159. 200 
157,612 
4,  000, 000 
2,999,025 


29,904,237 
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7Me  shcwinff  ike  mwrage  auk  valm 

jwr  «r«  pf  farm  produtU  for  fhe  y^rnr  1879. 

• 
States. 

J 

1 

1 

i 

1 

t 

J4 

1 

1 

1 

i 

IfjlIlM^       

422  80 

25  35 

26  28 

28  08 
24  00 

21  46 
20  13 
19  72 
18  90 

14  85 

15  91 
9  31 

8  70 
562 
6  51 
688 
858 

.    992 
1140 
13  39 

13  92 

9  25 

14  26 
11  84 
13  65 

16  65 
11  22 
10  85 

15  21 
945 
912 
925 
8  91 
861 

22  12 

29  76 

27  00 

$23  04 
17  55 
21  13 
27  00 

"*27'o6* 
21  00 

16  97 
20  20 

17  94 
20  45 
11  68 

8  96 
13  19 
U  34 

$17  28 
11  52 
9  48 
11  18 
11  05 
14  08 
9  75 

7  50 

8  16 
11  05 

960 
567 
6  40 
6  10 

$12  90 
16  80 
13  20 
15  50 

10  56 
9  89 

12  40 

12  80 

11  18 
7  70 
9  20 
456 

7  20 

10  20 

8  55 

13  28 

11  05 
7  08 

9  38 
15  50 

10  67 

6  30 

7  14 
6  05 

6  97 

11  27 

7  92 
684 

U  70 
6GS 

8  28 
€40 

6  50 

7  36 
22  11 

15  84 

16  50 

$20  00 
16  38 
21  06 

16  80 

17  10 
14  96 

18  00 

"is' 26 

$17  70 
14  52 
13  34 
792 

'io'ei" 

10  80 
19  32 
13  20 

$56  70 
65  68 
58  00 
58  24 
62  00 

51  94 

37  44 

52  51 

38  48 
49  80 
56  40 
38  64 
67  96 
84  28 
71  04 

$ic5'66" 
'i68'66' 

157  80 

'i3i  3i 
"si'es' 

38  15 
38  92 

$10  51 
9  71 
906 
24  96 
27  65 
13^ 
11  36 

16  06 

17  26 
15  66 
17  40 

14  76 

15  60 
7  81 

22  76 

Kew  Hampshire 

Vermont 

XMAchosetts 

ICbode  iBland 

Canaectioitt 

KewYork 

...... 

IfowJeney... ...... 

gSHP^i^^ift 

XMuawwe 

Warylnnfl _ .,,.,.,,,, 

14  20 
11  16 

Vir;^Bift ..........  ». 

KorUi  Carolina 

$17* ie 

15  78 

8a«th  Carolina 

Gttirffia... ......... . 

15  60 

SSS»:.:::;:;::;;; 

10  60 

Al^>noi» 

iio9 

9  79 

98  00 
68  73 

2i29 
25  61 

18  70 

ICiHiMippi 

18  60 

I^on^finim 

20  20 

Tfnam  , 

8  74 
856 

8  72 

14  04 

15  12 
23  40 

22  46 

23  75 
20  01 

13  10 
11  56 

938 

14  14 

9  79 
9  49 

17  22 

15  68 

13  78 

12  00 
10  01 

7  10 
6  22 
9  78 

12  70 

8  32 
12  42 
10  98 

945 

10  n 

8  42 
10  37 
10  20 

6  72 
20  71 
22  00 

60  63 
79  98 
€5  00 
34  04 
33  66 
37  41 
46  33 
27  88 
44  00 

33  66 

34  50 
27  52 
43  68 
63  20 
29  16 
69  55 
6166 

110  40 

"46*06" 
39  48 

39  65 

40  26 

"42*66' 
39  00 
123  96 

"83*15* 
60  62 

12  67 
19  03 
14  99 

10  92 

14  58 
12  46 

15  32 

11  91 
1186 

12  36 
744 
699 

10  00 
6  70 
5  91 

16  19 
22  68 

16  00 

17  50 

AitennM 

27  50 

Tteneasee 

WartTirffaiia 

Kaitaoky 

'■"8  66 

22  68 
25  08 
18  46 
21  06 

18  57 
16  47 
12  47 

990 

'645* 

7  40 
12  88 

19  20 

12  24 
12  81 

*'i4'25* 

10  08 

14  00 
12  92 

11  90 

12  40 
12  42 
12  60 

15  47 
17  00 

26  80 

m£  ..!L™:.:... 

UltDois « 

^WlBcmtin 



lam^ 

Vtomiri 

-Kanaat     

*■**'** 

Keljraska 

California 

Oregon 

Hfevada,  Colorado, 
and  the  Territories . 

23  75 

^t^Mkomk^  the aserage  etnh  value  per  acre  of  (ke  j^rincipal  crope  of  ike  farm^  taim  to- 
gether ^  for  ike  year  1879. 


Btstea. 

jLTerage 
TAlae  per 
aiace. 

StstOB. 

mm. 

llaw  Hunp^iee — — 

flSSl 

13  56 
11  69 

28  71 

29  32 

16  82 

14  15 
18  05 

17  68 

15  80 
17  82 
10  91 
10  79 
10  09  ; 
10  35  ; 

8  52 

13  49  ' 

14  76 
22  40 

l>BXa8 

Arkansas........... 

Tennesflce 

20  40 
n  89 

If  Msairhimntta  

W«Bt  ViT^sum i 

Kentucky 

Ohio 

Michigan 

Indiana........... 

12  74 

IBbode  Island 

18'58 

Coonecticat... 

15  68 

KeirTork ~. 

18  96 
14  66 

PmnA  v1  vftntA ...... .•.....••■••«r««.r 

lUinoia 

12  #7 

Delan^ :...^ 

UTarvHmd «,...t,-t-t 

Wisconsin 

Minnesota 

Iowa -,,«..^ - 

Miwonri t*-^ 

18  80 
10  29 

Virginia  

968 

Xnflh  Carolina                                    ---. 

10  78 

Bonth  r!Am1{nA 

Kansas 

9  11 

Nebraska 

8  60 

Florida .r 

California 

17  18 

Alabama    - 

Oregon 

Nevada,  Colorado,  and  the  Territo- 
ries 

17  11 

Ulsdssippi .- 

1£  13 
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A  general  summary  shotcing  Ihe  estimated  quantities,  numler  of  acres,  and  aggregate  value 
of  the  principal  crops  of  the  farm  in  1670. 


Products. 


Xumber  of  bush- 
els, &c. 


Number  of 
acres. 


Indian  com bushels.. 

Wheat do.... 

llye do 

Oata do.... 

Barley do.... 

Buckwheat do 

Potatoes do 


1,  547,  901, 790 
448, 756, 630 
23,  639, 460 
363, 761, 320 
40,283,100 
13, 140,  000 
181,  626, 400 


53, 085, 450 
32.  545, 950 

1, 025, 450 
12, 68.3,  500 

1, 6<^0, 700 
639,900 

1. 836, 800 


Value. 


$580, 486, 217 

497, 030, 142 

15, 507, 431 

120,  533, 204 

23,  714, 444 

7, 856, 191 

79, 153, 673 


Total. 


Tobacco pounds..; 

Hay tons.. 

Cotton bales..' 


2,619,108.700  104,097,750 


402,100 
27, 4S4, 991 
12,  595.  500 


391,278,350  [ 

35,403,000  I 

5,261,202  j 


Grand  total . 


144, 670, 341 


1, 324, 281, 392 

22,727,524 
830,804,494 
242,140,987 


1,919,954,397 


Table  showing  ihe  average  yield  and  cash  valiieper  acre,  and  price  per  bushel,  x^ound,  or  ton^ 
of  f ami  pi'oducts  for  ihe  year  1879. 


k 

valuo 
ro. 

i  ?. 

ill 

It 

Products. 

f,s 

?r| 

S3 

Pi-oducts. 

&^ 

&2^ 

tx« 

iE 

i^. 

1^ 

2S 

ft 

9  !-• 

*    ^ 

> 

<^ 

>             , 
< 

< 

^" 

Indian  com bushels. . 

29.2- 

$0  37.  5+ 

$10  93  * 

Buck\rheat  . . .bushels. 

20.5  +'$0  59. 8- $12  28 

Wheat do.... 

13.8- 

1  10. 8- 

15  27  J 

Potatoes do... 

98.9-;      43.6-1  43  09 

Rye do.... 

14.5+ 

65.6- 

9  54   1  Tobacco pounds. 

795.1  +'        5.8+146  18 

Oata do.... 

28.7- 

33.1+ 

9  50      Hay tons. 

1    1. 29+    9  32. 0+    12  04 

Barley do.... 

24. 0- 

58.9- 

14  11  ||  Cotton pounds. 

188.0  -       10.2+   19  23 

conditio:?^  of  f^vem  animals. 


The  condition  of  farm  animals  for  the  year  1879  has  been  very  favor- 
able; although  the  winter  was  one  of  unusual  severity,  there  were  no 
diseases  other  than  local  influenzas  reported.  More  care  seems  to  be 
given  to  the  proper  housing  and  feeding  during  the  severe  weather  of 
winter  than  was  formerly  done.  During  the  summer  and  fall  many 
counties  reported  absolutely  no  disease  among  stock;  a  few  cases  of 
supposed  pleuro-pneumoniawere  reported  in  Xew  Jersey  and  Maryland 
auiong  cattle,  and  the  usual  report  of  swine  disease  wa.s  made  in  all  the 
large  com-produciug  States.  The  estimate  of  numbers  of  farin^inimals 
shows  no  material  change  in  the  number  of  cattle;  an  increase  of  2  i>er 
cent,  in  horses,  and  G  per  cent  in  sheep,  while  swiiie  show  a  decrease  of 
nearly  tliree  per  cent. 

The  price,  however,  shows  a  decided  .advance  in  all  live  stock  since  a 
year  ago. 

The  average  per  capita  for  the  whole  country,  and  for  all  ages,  during 
the  last  four  ye^rs  is  as  follows : 


/ 

January, ,  J 
1877. 

iDUOV}', 

1878. 

January, 
1879. 

$52  41 
50  00 
21  73 
15  39 

,          2  07 

Janu.»i\, 

18<iO. 

HorHf  H             . 

$60  08 
a  91 
27  32  . 
17  10 

C  00 

1 

$58  30 
(53  70 
20  41 
17  14 

4  08 

$.Vt  75 

Mule."* 

15 1  2« 

Milch  cows - 

23  27 

Oxen  and  other  cattle 

10  10 

Sheep 

Swine 

4  28 
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HOPS. 

The  hop  crop  reached  its  greatest  production  in  1877,  in  which  year 
it  is  estimated  that  60,000  acres  were  planted,  yielding  an  average  ot 
(>50  pounds  per  acre,  and  resulting  in  a  total  crop  of  39,000,000  pounds. 
The  exports  for  the  fiscal  year  ending  June  30, 1878,  and  which  were  of 
the  crop  of  1877,  were  18,458,782  pounds.  The  low  prices  consequent 
«jii  such  large  production,  added  to  a  crop  of  very  poor  quality,  made 
the  crop  gathered  in  1878  a  veiy  disastrous  industry  for  those  engaged 
in  it,  and  caused  a  large  area  in  hops  to  be  abandoned.  For  1879  it 
was  estimated  that  a  decrease  of  20  per  cent,  had  taken  place  in  the 
area  cultivated,  leaving  48,000  acres  in  hops.  New  York  and  Wisconsin 
grew  over  two-thirds  of  the  crop  of  the  country.  Owing  to  disaster  in 
the  crop  in  Europe  the  price  has  advanced  to  30  cents  per  pound  against 
10  cents  laust  year,  and  the  export  which,  for  the  fiscal  year  ending  June 
30, 1879,  only  amounted  to  5,458,159  pounds,  has  risen  in  the  six  months 
succeeding  tiiat  date  to  9,370,377  pounds. 

PEAOTJTS  {Arachk  hypog(m). 

This  nut,  sometimes  called  pindar  and  ground-nut.  is  a  native  of 
Africa.  It  was  first  grown  in  this  country  in  !North  and  South  Carolina 
and  exported  to  France.  Afterward,  and  until  the  last  twenty  years, 
it  was  imported  into  this  country  for  the  manufacture  of  oil.  Of  late 
years  the  importation  has  fallen  very  low,  owing  to  the  increase  of  cul- 
tivation keeping  pace  with  the  demand.  It  is  still  used  for  the  manu- 
facture of  oil,  and  largely  used  in  adulterating  chocolate,  but  the  great 
demand  is  for  edible  purposes. 

The  crop  shows  a  great  increase  since  10  years. 

The  States  of  Virginia,  Tennessee,  and  J^orth  CaroliDa  grow  five- 
sixths  of  the  crop,  but  it  is  cultivated  to  a  small  extent  for  home  use  in 
all  the  Southern  States.  In  1875  the  total  crop  was  785.000  bushels, 
being  115,000  more  than  the  year  previous;  in  1878  tne  crop  was 
1,390,000  bushels,  of  which  Virginia  raised  875,000 ;  Tennessee,  425,000, 
and  North  Carolina,  90,000  bushels. 

In  1879  there  was  a  large  increase  in  the  area  planted,  and  estimated 
at  12  per  cent,  for  the  whole  country.  The  yield  also  was  greater,  thus 
making  a  crop,  according  to  commercial  estimates,  of  1,725,000  bushels. 
The  weight  per  bushel  varies  in  different  localities,  and  is  from  22  to  28 
pounds  per  bushel.  The  value  is  about  $1.15  per  bushel,  thus  making 
a  value  of  $1,983,750  for  the  crop  of  1879. 

CEANBEEKY. 

Tlio  American  cranberry  {Yacdnium  macrocarpon)  is  found  in  a  wild 
state  in  boggy  land  throughout  the  northern  portions  of  the  United 
States  and  Canada.  The  cultivation  of  the  cranberry  was  commenced 
m  the  early  i)art  of  the  present  century,  but  till  thirty  years  ago  was  on 
a  very  limited  scale  ,^  the  first  culture  was  in  the  vicinity  of  Cape  Cod. 
The  crop  of  the  country  is  divided  into  three  divisions,  namely,  the  New 
Eni»lau(l,  New  Jersey,  and  the  Western.  The  Xew  En^iilaud  crop  in- 
chules  all  raised  in  the  Xew  England  States,  three-fourths  of  which  is 
raised  in  the  vicinity  of  Cape  Cod;  the  Western  crop  includes  that 
gathei^ed  in  ^Michigan,  Wisconsin,  Minnesota,  Iowa,  and  ]srorthern  Ohio 
and  Indiana^    The  following  table  is  extracted  from  the  report  of  if.  E. 
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French,  esq.,  statistician  of  the  New  Jersey  Cranberry  Growers'  Asso- 
ciation, and  gives  the  estimate  of  the  crop  for  the  last  five  years.  To 
his  estimates  of  the  New  Jersey  crop  is  added  the  small  crop  of  New 
York,  which  averages  1,000  bushels  a  year. 


1875. 


. ^ 

KewEnRland 

Kew  Jersey 

Western 

Total 


t 


1876. 


1877. 


1878. 


1879, 


B\i9hel8.  I  Bushels. 

75,  000  05,  GOO  1 

115,000  I  93,000  1 

40,000  40,000  t 


I"  BmheU. 
164,229 


157. 100 
79,500 


230,  000       198,  000  i    400,  829 


Btuhels.  > 

125,000  ' 

63,000  , 

107,709  i 


Bushels. 
165,000 
78,000 
75,000 


295,769  t      318,000 


It  will  be  seen  from  the  above  table  that  the  production  varies  greatly 
each  year ;  per  consequence,  the  price  per  bushel  shows  annually  a  cor- 
responding tiuctuation.  The  crop  of  1879  was  a  very  large  one  in  New 
England,  and  ripened  very  early ;  the  market  in  the  East  was  over- 
stocked, and  i)rices  fell  as  low  as  $4.50  per  barrel.  Later  in  the  season 
the  price  rallied,  and  was  $2.50  to  $3  per  bushel.  The  yield  of  cranber- 
ries is  from  50  to  300  bushels  per  acre ;  the  latter,  however,  is  on  land 
exceptionally  productive.  A  fair  average  for  the  whole  countiy  is  110 
bushels  per  acrQ.  For  preservation  and  facility  of  handling  they  arc 
generally  picked  in  crates  of  one  bushel  each.  The  following  is  the  size 
adopted  by  the  cranberry  association  of  New  Jei^sey :  Bushel  crate,  8f  x 
12x22  inches. 

FAEM  LABOE  AND  WAGES. 

The  following  table  of  wages  paid  for  labor  in  the  farming  districts 
of  the  United  States  was  compiled  from  returns  made  in  the  month  of 
April,  1880,  and  is  placed  in  the  report  of  this  year.  Apparently  it 
should  be  in  the  report  of  1880;  but  as  the  returns  are  made  in  the 
spring  following  the  date  of  the  report  and  before  the  funds  to  print  the 
report  of  that  year  are  available,  it  is  deemed  best  to  place  the  facts  be- 
fore the  public  at  as  early  a  day  as  i)OSsible,  and  not  wait  till  after  the 
close  of  the  year.  The  same  explanation  applies  to  the  table  of  labor 
and  wages  published  in  the  repoii;  of  1878,  and  which  was  the  rate  of 
wages  for  April,  1879. 
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PER  MOIfTH. 

FEB  DAY. 

eTATKS. 

By  the  year. 

Transient  iu 
harvest. 

Transient 
not  iu  liar- 
Test 

u 

1 

s 

i 
T 

1 

If 

* 
•g 
1 
1 

it 
11 

d 

M 

§.3 

1 

o 

a 

^ 
^ 

i, 
1 

1 

1 

5 

t 
1 

1 

Hidne       

12100 
21  45 
19  12 
28  60 

19  00 
23  40 

20  80 

21  58 

20  25 
16  00 

14  72 
12  30 
U  92 

10  38 

11  16 

15  76 

12  87 

13  55 

16  62 

17  48 

17  61 
13  08 

18  45 
16  28 

21  02 

23  00 

21  37 

22  11 

22  03 

24  11 

23  26 

19  14 
21  78 

24  48 
40  03 
37  40 

$12  78 
13  31 

12  62 
15  40 

"iioo' 

13  98 
12  75 
12  60 
10  00 

9  23 
8  25 
8  10 

7  32 

8  21 
10  68 

8  87 

9  80 
12  26 
12  09 

$1  50 
1  38 
1  46 
1  60 
1  00 
1  75 
1  60 
1  77 
147 
1  00 
1  40 
1  18 
1  09 
1  14 
103 
98 
1  10 
1  10 
1  03 

1    *>ri 

11  12 

1  06 

1  10 

1  22 

76 

1  34 

1  20 

143 

1  11 

75 

1  06 

93 

84 

88 

82 

73 

80 

84 

74 

95 

1  04 

1  08 

80 

1  14 

1  30 

1  63 

1  39 

1  37 

1  57 

2  24 
157 
1  22 
1  27 
1  56 
1  71 
1  61 
1  67 
1  50 

$1  09 
1  26 
1  00 
1  45 

*i*06* 

1  08 

1  07 

99 

50 

80 

64 

61 

55 

61 

83 

72 

76 

89 

92 

85 

75 

83 

77 

1  04 

1  20 

97 

1  10 

1  13 

1  29 

1  16 

92 

1  08 

1  09 

1  95 

1  50 

1  90 

1  m 

$0  75 
94 
69 
90 
60 
71 
74 
76 
68 
33 
53 
45 
45. 
43 
46 
62 
51 
54 
65 
67 
65 
52 
59 
53 
75 
86 
73 
82 
83 
1  03 
86 
66 
76 
86 
1  27 
1  00 
1  32 
1  13 
1  13 
74 
1  12 
99 
1  50 

$186 
1  94 

1  87 

2  10 

1  50 

2  00 
1  93 
1  96 
171 
1  60 
1  76 
160 
1  66 
1  54 

1  86 

2  08 
2  10 
2  12 
2  47 
2  25 
2  18 
I  82 
170 

1  96 

2  02 
1  97 

1  91 

2  03 
2  05 
2  30 
2  02 

1  95 

2  10 

2  20 

3  36 
2  93 

4  33 
2  88 
277 

2  90 

3  37 
2  42 

4  00 

$185 
1  92 
1  77 
207 

1  50 

2  08 

1  80 

2  00 

1  60 

2  00 
1  77 
1  57 
1  60 
1  64 
181 
224 

1  99 

2  30 
2  55 
2  30 
2  15 
I  74 
1  74 
1  84 
1  98 
1  91 

1  87 

2  03 

1  95 
222 

2  01 

1  83 

2  06 

2  19 

3  15 
3  00 
5  00 
296 

2  80 

3  20 
3  75 

2  68 

3  62 

$1  87 
1  86 
1  75 
1  87 
1  60 

1  95 

2  06 
200 
180 
1  50 
1  73 
160 
1  63 

1  65 

2  00 
2  27 
2  31 
2  37 
2  53 
2  25 
2  21 
1  95 
172 

1  94 

2  19 
2  13 

1  98 

2  12 
2  14 
2  33 
2  13 

1  98 

2  17 

2  45 

3  50 
3  50 
5  33 

2  88 

3  00 
3  10 
3  75 
2  64 
8  81 

$2  09 
200 
203 
265 

$154 
1  58 
1  65 
188 

)f«w1TAnineihir9-r - 

VennoDt          

MaMachnAetta ...--- 

Bhode  Island - 

Connecticut     _......••••... 

250 
2  03 
208 
195 
2  00 
2  12 
175 
2  02 
2  20 
250 

2  7: 

2  79 
268 

3  10 
284 
2  37 
2  32 
2  00 
2  29 
2  33 
2  24 
226 
225 
223 
2  42 
235 
236 
232 

2  33 
383 

3  00 
5  75 
3  33 

3  25 
5  00 

4  00 
3  03 
2  83 

185 
170 
163 
147 
1  25 
168 
1  33 

Kew  York .--.--..-------.. 

If e  w  Jerse  V       ............. 

PmnavlvartiA  .^, 

Delaware 

Haryland            

ITortli  Carolin*     

1  20 
1  36 

8oath Carolina.  ............ 

G«orriA     

1  58 

3KS:::;;::::: 

1  84 

Alabama           ^-, ___--..... 

1  53 

Hissiuippi 

1  82 

Loniiiiana .-'- 

2  10 

Texas           ..>- -"• 

2  05 

ArkaniuMi   •   ^-'».. 

11  73      1  99. 

1  77 

TosOfSOM)          •»» .... 

0  13 
11  77 
10  75 

13  95 

15  68 

14  15 
14  97 
14  70 

16  33 
13  74 
13  00 
13  43 

1   40 

1  13 
148 

1  68 

2  07 

1  77 
173 
198 
265 

2  01 
1  57 
1  ftft 

1  66 

WeatViroinia 

1  45 

Kcntnok  y      ...•«•••••■•--• 

1  62 

Ohio 

1  67 

liichigan 

1  67 

Tiff^ioju^          ..^-T---. ...... 

1  67 

niinois         

1  70 

Wisconsin          ....-.• 

1  73 

Minn^sot*       ..». - 

2  05 

Iowa              ............... 

1  83 

Missouri     

1  70 

KanssB              .■..». •■-t  — 

1  87 

Nebraska       

14  52     1  94 
27  12     2  21 

23  43     2  15 
30  00     2  00 

24  71     2  06 
23  00  •  1  98 
13  80  i  1  25 
22  50  ;  2  00 
18  10     2  33 
30  75     2  87 

1  96 

California     

2  74 

2  80 

Knrada            ........... 

5  00 

Colorado 

36  40 
32  60 
22  00 
40  00 
27  17 
42  65 

2  50 

Utah               - 

1  55  1  1  48 
91     1  oil 

2  08 

3  83 

1  50 
1  97 

1  50 
1  dl 

3  00 

2  39 

Montana         

2  25  1  2  17 

3  83 

A  comparison  of  the  returns  in  the  first  two  columns  of  the  above 
table  with  similar  returns  macle  last  year  gives  a  clear  idea  of  the  change 
in  the  value  of  labor  since  then.  The  decline  which  had  been  steadUy 
going  on  since  1873  till  last  year  seems  to  have  been  arrested,  and  there 
is  a  decided  advance  in  almost  every  section.  The  average  wage  of  labor 
engaged  by  the  year  or  season,  and  which  represents  the  steady  and  reli- 
able force  on  the  farm,  was,  for  the  whole  country,  last  year,  an  average 
of  $20.26  a  month,  without  board.  This  year  it  is  $21.75,  being  an  in- 
crease oi'  7.25  per  cent. 

Taking  into  consideration  the  figures  of  the  second  column,  being  the 

rate  paid  with  board  to  the  same  class  of  labor,  we  gain  a  clear  view  of 

the  cost  of  subsisting  the  laborer,  which,  for  tlie  average  of  the  whole 

country  in  1880,  is  $7.17  a  month  against  $7.14  in  1879.     Heretofore 
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in  the  decline  of  wages  the  cost  of  subsistence  declined  in  quite  the  same 
ratio,  but  for  this  year  the  proportion  is  largely  in  favor  of  the  laborer, 
as  the  cost  of  subsistence  remains  nearly  ajb  the  lowest  rate,  while  the 
wage  has  materially  advanced.  The  average  price  for  labor,  with  board, 
is  $14.56.  An  analysis  of  the  figures  in  the  first  column  shows  only 
three  States  reporting  less  than  last  yeai',  viz,  Texas,  Minnesota,  and 
California ;  but  a  glance  at  the  secontl  column,  or  the  wage  paid  with 
board,  shows  a  marked  increase.  It  must  be  borne  in  mind,  however, 
that  in  all  these  States  the  sparseness  of  population  and  absence  of  the 
facilities  of  the  older  States  render  it  both  necessary  and  convenient  to 
lodge  and  feed  the  hired  help.  The  price  paid,  therefore,  with  board,  is 
the  safest  indication  of  the  value  of  labor  in  those  States. 

As  was  to  be  expected  the  greatest  increase  has  been  in  those  States 
where  agriculture  had  been  the  most  remunerative  since  last  year.  Thus 
in  the  West  and  those  States  bordering  on  the  Ohio  Eiver,  which  were 
the  most  favored,  the  increase  has  been  the  largest.  The  same.applie8 
to  the  cotton  States.  With  the  higher  price  for  cotton,  the  advance  has 
been  universal,  and  is  in  some  sections  as  high  as  8  or  10  per  cent.  The 
demand  for  labor  is  good  in  all  sections  of  the  country.  In  the  New 
England  and  Middle  St-ates  there  is  a  steady  and  good  demand  for  re 
liable  men,  and  prices  for  that  class  have  advanced  very  materially. 
The  larger  number  of.  reports  from  these  sections  state  that  the  usual 
custom  is  to  hire  with  board  and  for  the  season. 

In  the  South  Atlantic  and  Gulf  States  there  is  an  active  demand  for 
all  kinds  of  steady  labor.  Many  correspondents  report  that  the  share 
system,  or  a  division  of  the  product  in  lieu  of  wages^  was  growing  more 
unpopular  daily,  and  that  the  freedmen  are  becoming  more  and  more 
landholders.  In  Mississippi  and  Louisiana  there  are  a  few  reports  of 
scarcity  of  labor,  owing  to  the  exodus  to  Kansas  and  the  N'orth,  but  in 
the  same  localities  there  is  reported  a  good  demand  for  reliable  labor  of 
all  kinds.  In  the  l!^orth western  States  the  supply  of  labor  is  quite  equal 
to  the  demand.  In  that  section  most  of  the  inhabitants  are  land-owners, 
and  only  hire  help  at  harvest  time,  but  skilled  labor  is  reported  in  good 
demand.  In  the  Territories  and  on  the  Pacific  slope  the  demand  is  re- 
ported as  good,  except  in  New  Mexico  and  Montana,  where  a  surplus  is 
noticed.  In  the  first-named  TeiTitory  the  snri)lus  is  attributed  to  the 
opening  of  the  railway  from  Kansas,  and  in  the  latter  to  the  large  num- 
ber of  youHg  and  unskilled  laborers  arriving. 

VALUE  OF  LANDS. 

In  1867  this  department  investigatedtherelative  value  of  lands  in  the 
United  States,  and  the  results,  in  part,  were  published  in  the  annual 
report  of  that  year.  The  changes  in  the  values  of  farm  lands  and  of 
unimi)roved  lands  were  carefully  noted  and  compared.  The  following 
table  shows  the  result  of  that  comparison,  or  the  changes  that  had  taken 
place  in  farming  estates  from  1800  to  18G7.  No  one  will  forget  that 
these  seven  years  embraced  four  years  of  devastating  war,  in  the  de- 
structive ravages  of  which  a  large  i)ortion  of  oui'  country  was  directly 
involved. 
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States. 

Increase. 

Decrease. 

!                      States. 

Increase. 

Decrease. 

Mfthie 

Percent 
19 
17 
17 
17 
18 
20 
28 
30 
25 
66 
20 

Per  cent 

1 
T^ri-mJMqinni.- _ 

Per  cciit 

Per  cent. 

^<' w  IljuiipAhire. ............ . 

70 

Vtrniout  

2^ 

^assachuwtta - 

1  Ai'kiinsas          ......  .   ..... 

1U»  •Hie  Island 

. 

38 

Coimecticut 

i  West  Virgiula 

32 

10 

32 

42 

27 

32 

70 

50 

100 

75 

150 

175 

New  York 

1   Ivtixitucky ............ ...... 

i»'ew  Jersey 

I*fcHDsvlvania  ......  .......... 

Illinois    

Delaware 

dryland -.-- 

Oliio 

Virginia 

27 
50 
60 
55 
55 
60 

Micbisan  ................... 

Korth  Carotina 

Sooth  Carolina 

'  ^linnesota  . ................ 

Georcia 

1  Iowa 

Floriaa 

Xansas 

Nebraska  ................... 

As  1867  was  the  second  year  after  the  close  of  the  war  and  after  its 
losses  had  been  partially  recuperated,  the  facts  did  not  fully  reveal  the 
disasters  that  had  fallen  upon  the  States  in  rebellion,  but  enough  was 
still  painfully  evident  to  emphasize  this  great  lesson  of  history.  Every 
one  of  the  so-called  Confederate  States  showed  great  depreciation  in 
iarm  values,  which  even  the  inflated  currency  of  that  period  did  not 
cover  up.  The  decline  was  greatest  in  those  States  in  which  slave  labor 
had  been  pushed  to  greatest  extremes  and  in  which  the  social  ideas 
based  upon  it  still  exercised  the  most  influence  over  the  people.  In 
Xorth  and  South  Carolina,  Georgia,  the  Gulf  States,  and  Arkansas  the 
value  of  lands  in  1867  was  less  than  half  that  of  1860.  Virginia  and 
Tennessee  had  received  a  large  class  of  agricultural  and  other  immi-; 
grants  from  the  North,  and  had  thus  largely  repaired  their  losses. 

Texas  had  suffered  very  little  from  actuaJ  operations  of  war  and  had 
also  received  a  large  accession  of  industrial  population  from  all  parts  of 
the  country,  hence  in  this  State  the  depreciation  of  value  was  much  less. 
Of  former  slave  States  adhering. to  the  Union,  Kentucky  and  Missouri 
both  show  a  decline  in  values,  which  may  be  accounted  for  by  the  de- 
structive warlike  operations  within  their  borders.  Maryland  and  Dela- 
ware showed  a  marked  increase  in  values,  both  being  mostly  protected 
from  hostile  invasion.  All  the  other  States  show  a  great  advance,  es- 
pecially in  the  States  west  of  the  Mississippi  Eiver,  whither  the  tide  of 
settlement  had  been  turned.  With  the  exception  of  these  general  facts 
the  information  resulting  from  the  investigation  of  1867  was  mostly  local 
and  fragmentary.  The  chaotic  condition  of  the  South  was  evident  from 
the  amount  of  land  formerly  returned  as  cultivated  land  that  had  been 
relegated  to  the  class  of  wild  or  unimproved  land.  The  resources  of  the 
Great  West  were  beginning  to  be  understood,  and  the  old  movement  of 
migration  to  the  wilderness  still  continued.  The  South,  though  offering 
vast  areas  of  wild  liind,  much  of  it  government  land  at  the  minimum 
price,  was  unable  to  attract  either  Northern  or  foreign  immigrants  to 
any  great  extent.  While  those  old  Southern  commonwealths  were  slowly 
recovering  from  the  wounds  and  bruises  of  the  great  struggle,  the  West- 
em  States  were  filling  up  their  vast  unoccupied  areas  and  new  States 
were  being  erected  out  of  the  public  domain.  The  movement  of  inter- 
State  migration  was  of  the  same  general  character  at  the  close  of  the 
war  as  in  previous  years. 

The  question  of  inter-State  movement  has  pressed  more  and  more 
weightily  upon  the  intelligent  minds  of  our  people  with  every  year  since 


Digitized  by 


Google 


148    REPORT  OP  THE  COMMISSIONER  OF  AGRICULTURE. 

theclose  of  the  civil  war.  Thecorrespondenceof  the  department  shows  an 
increasing  desire  to  ascertain  the  facts  and  principles  which  have  regu- 
lated this  movement  in  the  past,  and  whether  a  more  advantageous 
direction  could  be  given  it  for  the  future.  To  meet  this  general  desire, 
the  Commissioner  of  Agricultiu^e  ordered  a  statistical  investigation  of 
the  facts  attainable  on  this  question.  A  circular,  returnable  May  15, 
1870,  was  sent  to  our  regular  correspondents,  in  which  were  embraced 
inciuiries  as  to  the  extent  and  value  of  unoccupied  land,  cleared  or 
timbered,  the  facilities  for  travel,  transportation,  and  marketing  of 
products,  educational  and  church  facilities,  the  number  and  class  of  im- 
migrants and  the  States  and  countries  from  which  they  came,  the  cus- 
toms  and  terms  of  leasing  lands,  &c. 

It  was  desirable  to  know  how  far  inducements  to  the  migration  of 
the  agricultural  classes  rested  upon  land  open  to  appropriation  eLse- 
where  5  hence  the  first  point  of  inquiry  was  the  amount  of  such  lands 
in  the  difterent  States.  This  inquiry  referred  to  lands  held  by  the  na- 
tional and  State  governments.  In  regard  to  the  former,  the  inquiry 
narrowed  itself  dowTi  to  what  are  called  the  public  land  States. 

Inasmuch  as  the  General  Land  Office  at  Washington,  with  its  own 
records  from  the  commencement  of  its  operation,  has  declared  its  ina- 
bihty  to  state  the  amount  of  land  remaining  at  its  disposal,  we  did  not 
expect  our  correspondents  to  be  able  to  supply  this  information. 

The  public  lands  of  the  United  States  originally  embraced  the  States 
north  of  the  Ohio  Eiver,  and  the  SUites  and  Territories  between  the 
Mississippi  River  and  the  Pacific  Ocean,  except  Texas,  together  with 
Florida,  Alabama,  and  Mississippi. 

The  title  to  unoccupied  lands  in  tliese  States  and  Territories  was  either 
granted  by  individual  States  to  the  Union  after  the  Revolution  or  ac- 
quired by  treaty,  purchase,  or  conquest  since  the  administration  of 
President  Jefferson. 

According  to  the  report  of  the  Commissioner  of  the  General  Land 
Office  for  1878,  the  total  area  of  the  public  domain  was  1,814,772,648 
acres,  of  which  724,311,447  acres  had  been  surveyed,  leaving  1,090,461,171 
acres  unsurveyed.  Some  of  the  unsurveyed  lands  are  covered  by  in- 
choate titles  that  will  inure  to  railwtiy  corporations  and  pre-emption 
settlers  upon  the  completion  of  survey,  but  the  great  mass  of  these 
unsurveyed  lands  are,  as  yet,  entirely  uncovered  by  any  private  claims, 
and  are  consequently  open  lo  settlement.  Of  the  above  area  of  un- 
surveyed lands,  369,529,600  acres  are  in  Alaska,  of  which  a  former 
Commissioner  of  the  General  Land  Office,  Mr.  Joseph  S.  Wilson,  esti- 
mated that  about  20,000  square  miles  or  12,800,000  acres  are  fit  for  some 
kind  of  agricultural  settlement ;  this  is  about  half  the  area  of  Ohio.  A 
large  portion  of  the  unsettled  land  west  of  the  Mississippi  River  con- 
sists of  broken  mountain  country  and  of  arid  alkali  soil  unfit  for  culti- 
vation by  any  process  now  known.  The  Indian  Territory,  embracing 
44,154,240  acres,  is  reserved  for  the  occui)ancy  of  Indian  tribes,  and 
hence  is  not  open  to  white  settlement.  Making  all  deductions,  it  is  safe 
to  estimate  that  of  the  unsurveyed  lands  there  remain  500  million  acres 
suitable  for  profitable  culture  and  uncovered  by  private  title  of  any 
kind. 

Of  the  surveyed  lauds  it  h  difficult  to  form  anything  like  a  satisfac- 
tory estimate.  The  public  surveys  have  been  completed  in  the  States 
north  of  the  Ohio  River,  in  Alabama,  Mississippi,  and  in  all  the  States 
just  west  of  the  Mississippi  River  except  ]\Iinnesota. 

Our  correspondents  in  these  States  rejmrt  quite  large  bodies  of  unoc- 
cupied land.    In  Alabama  there  arc  91^000  acres  of  United  States  land  in 


Digitized  by 


Google 


•    REPORT   OF   THE   STATISTICIAN.  149 

Crensliaw  County,  85,000  in  Monroe,  100,000  in  Franklin,  4G,000  In  Con- 
ecuh, and  smaller  tracts  in  others.  In  Mississipiii,  Scott  Comity  reports 
42,000  acres ;  Lauderdale,  40,000 ;  and  Winston,  30,000.  In  Florida,  Avhere 
7,827,724  acres  are  still  unsurveyed.  Clay  County  reports  140,000  acres ; 
&inta  Eosa,  87,000;  the  southern  connties,  embracing  the  "everglades," 
have  been  tx)  a  small  extent  appropriated  by  private  parties,  though 
large  areas  have  been  donated  to  the  State  as  "  swamp  lands."  Louisi- 
ana has  1^29,396  acres  yet  unsurvoyed.  Our  correspondent  reports  130,000 
acres  in  JBienville,  29,000  iii  Claiborne,  and  smaller  tra€ta  in  other  par- 
ishes. In  Arkansas  vast  tracts  of  government  land,  all  surveyed,  are 
open  to  settlers ;  about  half  of  Garland  Coimty,  309,000  acres  in  Van 
Buren,  100,000  in  Pike,  and  large  bodies  in  other  counties.  These  South- 
ern States  probably  still  contain  from  15  to  20  million  acres  of  United 
States  land  open  to  settlers  under  the  land  laws,  by  i)urchase,  pre-emp- 
tion, and  homestead  titles.  North  of  the  Ohio  Eiver  the  government 
title  has  been  extinguished  to  all  lands  in  Ohio,  Indiana,  and  Illinois, 
except  a  few  isolated  small  tracts  of  refuse  land.  In  Northern  Michi- 
gan several  coimties  still  report  vast  bodies ;  Chippewa,  500,000  acres ; 
Delta,  100,000 ;  Alcona,  30,000,  &c.  Very  large  tracts  are  found  in 
Northern  Wisconsin;  Oconto  and  Lincoln  Counties  are  supposed  to  have 
upwards  of  a  million  acres ;  in  the  southern  counties  also  large  bodies 
are  found  unoccupied.  In  the  absence  of  definite  statistics  it  may  be 
safe  to  estimate  the  amount  of  government  land  in  these  States  uncov- 
ered by  private  titles  at  from  five  to  seven  million  acres. 

West  of  the  Mississippi  Eiver,  Minnesota,  Nebraska,  and  Colorado 
still  embrace  67,884,579  acres  of  unsurveyed  land,  Iowa,  Missouri,  and 
Kansas  having  completed  their  surveys.  The  total  amount  of  surveyed 
land  in  these  six  States  is  230,104,921  acres.  Of  this  area  a  very  large 
amount  has  been  donated  to  States  and  railway  corporations,  and  a  very 
large  area  taken  by  private  claimants.  It  is  not  unreasonable,  however, 
to  estimate  that  about  100,000,000  acres,  or  one-third  the  area  of  these 
States,  remains  at  the  disposal  of  the  general  government. 

In  the  Territories  of  Dakota,  Wyoming,  New  Mexico,  Utah,  Idaho, 
and  Montana,  embracing  an  area  of  438,119,680  acres,  about  six-sevenths, 
or  373,748,118  acres,  remain  unsurveyed,  but  of  this  area  a  considerable 
amount  will  inure  to  railway  corporations  as  soon  as  the  surveys  are  com- 
pleted. Probably  250,000,000  acres  of  land  suited  to  agricultural  setUe- 
ment  yet  remain  at  the  disposal  of  the  government. 

On  the  Pacific  slope  three  States,  California,  Oregon,  and  Nevada,  and 
two  Territories,  Arizona  and  Washington,  covering  in  all  351,408,000 
acres,  about  five-sevenths,  or  250,290,564  acres,  remain  unsurveyed.  In- 
dividual or  corporate  title  has  attiached  to  an  area  about  equal  to  the  sur- 
veyed lands,  but  of  the  remainder  a  large  proportion  is  covered  with 
mountain  ranges,  or  with  an  arid  climate,  rendering  it  unfit  for  any  kind 
of  farming  except,  perhaps,  sheep  farming. 

In  regard  to  lands  at  the  disposal  of  the  different  States,  the  information 
is  less  general  or  specific.  None  of  our  conespondents  found  any  such 
lands  available  for  private  settlement  in  the  New  England  or  Middle 
States.  Craig  County,  Virginia,  reports  2,000  acres.  State  lands  un- 
disposed of  are  also  reported  in  several  counties  of  North  Carolina, 
viz,  Pamlico,  Hyde,  Graham,  Bladen,  Caldwell,  Allehgany,  Camden,  Hen- 
derson, Tyrrel,  Wilkes,  and  Montgomery.  Similar  reports  from  Beau- 
lort,  Colleton,  and  Clarendon,  in  South  Carolina.  Camden,  Georgia, 
reports  60,000  acres. 

AH  the  Gulf  States  report  considerable  bodies  of  State  land  disposa- 
ble in  diflferent  coimties.    Texas  on  her  accession  to  the  Union  stipu- 
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lated  for  the  possession  of  lier  own  public  lands,  and  lias  consequently 
an  immense  domain  open  to  settlement.  The  other  Gulf  States  were 
all  erected  out  of  the  public  domain,  and  have  been  endowed  by  the 
general  government  with  various  land  grants  under  the  educational, 
swamp  land,  and  other  laws.  Of  the  Southern  inland  States,  only  Ar- 
kansas is  a  public-land  State,  and  hence  has  had  numerous  grants  from 
the  general  government,  of  which  a  considerable  portion  remains  un- 
sold. In  Tennessee,  where  the  unoccupied  lands  had  been  ceded  to  the 
Union  by  North  Carolina,  the  lands  were  found  so  covered  by  contra- 
dictory private  claims  that  the  general  government  ceded  them  to 
the  Stxite  of  Tennessee.  From  our  returns  we  conclude  that  the  mass  ol 
these  lands  have  passed  into  private  ownership,  as  only  two  counties, 
Fentress  and  Meigs,  note  any  remnant  within  their  borders.  West  Vir- 
ginia and  Kentucky  report  no  lands  of  this  character. 

In  Ohio  no  State  land  is  reiwrted:  in  Indiana  our  correspondent  in 
Jasper  County  reports  40,000  acres.  In  Norttiem  Michigan  large  bodies 
of  State  lands  are  yet  undisposed  of.  Wisconsin  has  lai*gely  disposed 
of  her  lands,  yet  several  counties  report  from  10,000  to  20,000  acres.  Min- 
nesota has  a  large  amount  of  State  land  undisposed  of;  only  half  the 
county  of  Crow  Wing  has  x>as8ed  into  private  ownersnip.  Iowa  has 
mostly  disposed  of  her  State  lands.  Considerable  tracts  are  scatter^ 
through  Missouri ;  but  Kansas,  Nebraska,  and  Colorado  present  very  large 
areas.  The  Territories  have  received  but  small  endowments  as  yet,  and 
consequently  have  but  little  to  offer.  On  the  Pacific  coast  numerous 
tracts  of  State  land  await  disposal. 

Of  lands  granted  for  rail  and  wagon  road  construction  the  total  area 
is  198,165,794  acres,  of  which  59,308,581  were  granted  to  fourteen  States, 
viz,  Illinois,  Mississippi,  Alabama,  Florida,  Louisiana,  Arkansas,  Mis- 
souri, Iowa,  Michigan,  Wisconsin,  Minnesota,  Kansas,  California,  and 
Oregon,  in  behalf  of  railways  chartered  by  them.  To  the  corporations 
commonly  known  as  the  Pacific  roads  were  granted  about  135,000,000 
acres.  The  locality  of  many  of  the  later  donations  cannot  be  deter- 
mined till  the  public  surveys  along  their  lines  shall  have  been  completed. 
The  endowments  vary  in  amount.  The  earlier  roads,  such  as  the  Illi- 
nois Central,  were  allowed  the  odd-numbered  sections  within  six  miles 
on  either  side  of  the  road,  and  selections  of  odd-numbered  sections  be- 
tween that  limit  and  fifteen  miles  to  replace  sections  within  six  miles 
to  which  prior  rights  had  attached.  In  some  of  the  later  grants  the 
limits  of  the  original  and  reserve  tracts  were  increased  to  20  and  30 
miles  respectively.  Some  of  these  grants  have  lapsed  through  failure 
of  the  grantees  to  comply  with  the  conditions  required  by  law.  Of  the 
above  aggregate,  3,857,213  acres  were  granted  to  three  States,  viz,  Wis- 
consin, Michigan,  and  Oregon,  for  military  and  wagon  roads. 

Of  unoccupied  lands  belonging  to  individuals,  vast  areas  are  reported 
in  all  sections  of  the  Union.  In  the  mountain  and  forest  regions  of  the 
older  States,  for  instance,  we  are  informed  that  from  half  to  three-fourths 
of  whole  counties  are  held,  without  occupation  or  cultivation  of  any  kind, 
by  private  parties.  Much  of  this  represents  valuable  mineral  lands,  and 
other  woodlands  largely  on  mouutfiin  slopes.  Such  lands  are  to  a  small 
extent  available  for  agriculture.  There  is  no  doubt  that  in  a  great  many 
instances  men  have  more  real  estate  than  they  can  profitably  manage,  and 
that  many  eligible  farm  tracts  are  available  to  purchasers  from  this 
source.  Our  reports,  however,  are  too  fragmentary  to  admit  of  tabula- 
tion. 

The  prices  of  farm  lands,  both  cleared  and  timbered,  were  made  sub- 


Digitized  by 


Google 


BEPORT   OP  THE   STATISTICIAN. 


151 


ject  of  inquiry  in  several  diflferent  investi^tions, 
shows  the  results  of  those  inquiries  for  1880 : 


The  following  table 
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*  No  report. 

It  will  be  observed  that  every  State  shows  an  increased  average  valne. 
A  few  counties  report  no  change  and  still  fewer  a  decline.  The  average 
for  the  whole  country  is  8  per  cent,  increase.  New  England  reports  an 
increase  of  8  per  cent.  Timber  lands  here  show  a  tendency  to  advance 
in  relative  value,  showing  a  growing  scarcity  of  this  kind  of  lands.  In 
New  Hampshire  and  Vermont  the  average  value  of  timbered  lands  ex- 
ceeds that  of  cleared  lands,  while  in  Elaine  there  is  comparatively  little 
difference.  In  the  three  Southern  States  of  this  section  wood  lands  are 
comparatively  lower.  The  proportion  of  urban  to  rural  proi)erty  and 
population  is  so  much  greater,  tliat  the  value  of  land  depends  more  upon 
its  market  crops. 

In  the  ^fiddle  States  the  average  value  of  both  classes  of  land  has 
advanced  5  per  cent.  Tlie  total  area  here  is  more  than  double  that  of 
Xew  England.  The  advance  in  prices  is  mostly  caused  by  the  exten- 
sion of  mining  and  manufacturing  and  is  felt  more  strongly  near  the 
centers  of  those  branches  of  industry.  Timber  land  also  commands  a 
higher  price.  In  the  oil  regions  quite  an  area  supposed  to  be  rich  in 
petrolenm  is  held  by  speculators  for  higher  prices. 

The  South  Atlantic  States  have  advanced  their  laud  values  6  per 
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ceut.  Many  conutios  report  a  very  considerable  appreciation  from  va- 
rious causes.  The  increase  in  tobacco  culture,  the  abundance  and  high 
price  of  the  last  cotton  crop,  manufacturing  and  mining  enterprises,  &c., 
are  mentioned  as  among  the  causes  of  this  improvement. 

The  Gulf  States  estimate  a  rise  of  8  per  cent.  The  Florida  figures, 
28  per  cent.,  are  believed  to  be  excessive,  but  the  small  area  of  farm- 
land compared  with  other  States  in  this  section,  renders  this  excess  of 
litUe  importance  in  the  general  estimate.  On  the  other  hand,  the  esti- 
mate of  Texas,  4.8  per  cent.,  is  evidently  too  low.  In  Florida  vast  area« 
of  timber  land  are  just  coming  into,  market,  and  the  special  value  of  the 
land  depends  not  upon  its  adaptability  for  agriculture  as  for  the  tim- 
ber to  be  cut  off  it.  In  all  these  States  are  large  amounts  of  public 
lands  avaDable  for  settlement  and  purchase  from  the  government.  In 
the  western  counties  the  exodus  of  African  laborers  has  caused  some 
reaction  and  caused  some  lands  to  be  thrown  upon  the  market.  The 
yellow  fever  also  had  its  reactive  influence.  In  several  counties  a  rapid 
denudation  of  timber  Ij^nds  is  noted. 

The  Southern  inland  States  claim  an  improvement  of  9  per  cent.  In 
Arkansas  the  rapid  increase  of  population  and  settlement  will  account 
for  this  improvement.  In  Tennessee  and  West  Virginia  there  has  been 
a  considerable  increase  in  the  mining  population  and  in  mining  enter- 
prise. The  removal  of  colored  laborers  to  Kansas  has  caused  an  influx 
of  white  labor.  In  these  and  in  other  Southern  States  it  is  noted  that 
the  freedmen  are  becoming  land-owners  to  an  extent  hitherto  unex- 
pected. 

North  of  the  Ohio  the  enhancement  in  the  value  of  lands  was  about 
9  per  cent.  An  increased  demand  for  real  estate  has  sprung  up  under 
the  operation  of  several  causes.  Mineral  and  manufacturing  enterprise 
are  advancing  in  different  parts  of  this  region,  the  latter  at  giant  strides ; 
but  the  advance  in  prices  of  farm  lands  in  this  region  is  evidently  due 
to  the  immense  crops  of  1879.  Several  correspondents  complain  that 
timber  land  is  becoming  scarce,  yet  in  all  these  States  cleared  land 
bears  a  higher  average  price. 

West  of  the  Mississippi  River  farm  lands  increased  10  per  cent,  in 
value.  In  the  prairie  States — Iowa,  Kansas,  and  !N"ebraska — ^timber  land 
bears  a  higher  price  than  cleared  land,  and  in  these  States  a  very  con- 
siderable effort  has  been  made  to  plant  lands  in  timber.  The  rapid  in- 
crease in  population,  together  with  the  extension  of  manufacturing  en- 
terprise in  these  States,  will  account  for  the  increase  in  farm  values. 

The  Pacific  States  show  but  3  per  cent,  increase.  The  effect  of  the 
late  labor  agitation  in  California  is  seen  in  this  fact.  This  agitation, 
however,  has  measurably  quieted  down.  Several  of  our  correspondents 
refiect  at  some  length  the  aspects  of  local  opinion  and  feeling  on  the 
Chinese  labor  question.  The  peculiar  character  of  this  labor  tends  to 
create  a  disturbance  in  the  general  labor  market.  How  it  is  to  be  ad- 
justed does  not  appear  from  any  facts  yet  developed.  Late  events  on 
the  Pacific  coast  show  a  tendency  in  tMs  class  of  laborers  to  diffuse 
themselves  over  the  whole  country  and  not  to  locate  in  that  section  ex- 
clusively. In  many  respects  this  is  desirable.  The  disturbing  influence 
of  this  cheap  labor  will  be  felt  far  less  if  diffused  over  the  whole  country. 

The  above  exhibits  some  of  the  leading  laws  and  causes  regulating 

the  problem  of  inter-State  migration  and  settlement  in  our  country,  as 

developjed  by  our  late  investigations.    We  have  presented  already  such 

generalizations  as  the  present  state  of  the  inquiry  will  bear.    It  is  a 

;  question  which  demands  a  continued  annual  investigation,  and  from 

^  which  good  results  may  be  anticipated. 
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OUR  AGRICULTURAL  EXPORTS. 

Siatemmi  of  the  exports  of  agricultural  products  of  the  United  States^  with  their  immediate 
manufactures^  for  the  two  fiscal  years  ending  June  30,  1879,  compiled  from  the  Treasury 
report  of  commerce  and  navigation. 


Products. 


1878. 


Quantity. 


Value. 


1879L 


Quantity. 


Value. 


Animalft.  living: 

Hogs number. 

Homed  cattle do... 

Horses do... 

Mules do... 

Sheep do... 

All  other,  and  fowls do... 

Animal  matter: 

Bone-blacX  ivory-black,  Sec pounds. 

Bones  and  bone-dust cwt. 

Candles pounds. 

Fnrs  and  fur-skins 

Glue pounds. 

Hair: 

Unmanufactured 

ICanufactures  of 

Hides  and  skins,  other  than  liirs 

Leather: 

Sorts  not  specified pounds. 

Morocco,  and  other  fine 

Boots  and  shoes pairs. 

Saddlery  and  harness 

Other  manufactures 

Ofl: 

Lard gallons. 

Other  anhnal do... 

Provisions: 

Bao<m  and  hams pounds. 

Beef:  Fresh do... 

Salted do... 

Batter do... 

Cheese do... 

Condensed  milk 

Sggs dozen. 

Lard pounds- 
Mutton,  fresh do... 

Pork do... 

Preserved  meats 


Perfhmed  and  toilet 

Another pounds. 

TaUow do... 

"Wax do... 


Wool: 

Baw  and  fleece pounds. 

Carpets yards. 

Other  manufactures 


Total  valne  of  mimals  and  animal 
matter 


BreadatniEi  and  other  preparations : 

Barley bushels.. 

Breaa  and  biscuit .pounds.. 

Com bushels.. 

C^-meal barrels.. 

(Mts bushels., 

Rye do 

Rve-flour barrels.. 

Wheat bushels.. 

"Wheat-flour barrels.. 

Other  small  grain  and  pulse 

Other  preparations  of  grain 

Bice pounds.. 


Total  value  of  breadstufls,  &o  . 


Cotton,  and  its  mannfftctures : 

Sea  l^Hnd pounds . . 

Other  mannflActures do 

Colored  goods yards.. 

Uncolored do.... 

An  other  manufSkctures 


7otsl  value  of  cotton,  &o 191,470,144 


29,284 
80,040 
4,104 
3,860 
183,995 


2,738,784 

47,429 

1,567,265 


250,563 


28,389,140 
""35i,*i52 


1,651,648 
19,823 

592, 814, 351 
54, 046, 771 
38, 831, 379 
21, 837, 117 

123, 783, 736 


94,265 

342, 667, 920 

130,582 

71,889,255 


10, 910, 742 

85, 505, 919 

326,613 

847,854 
10,626 


1267,259 
8, 896, 813 
798, 728 
601, 513 
833,499 
46,841 

80,740 
78,989 
218, 985 
2,618,1«)0 
31,247 

861,348 

30,263 

1,286,840 

6, 189, 052 
903,  9C8 
468, 436 
127,000 
391, 574 

994,440 
17,447 

51, 752, 088 

5, 009, 856 

2, 973, 234 

8, 931, 822 

14, 103,  529 

128,284 

14,880 

30, 014, 254 

9,272 

4,913,657 

5, 102, 625 

86,272 

621,867 

6, 695, 377 

95,074 

93,358 

10,430 

438,554 


75,129 

136,720 

3,915 

4,153 

215,680 


1,026,127 

42, 393 

1, 815. 699 


394,097 


28,719,623 


829,355 


145,641 

732,249,576 
54, 025,  832 
36,  950, 563 
38, 248, 016 

141, 654, 474 


91,740 

326,658,686 

1,440,197 

84,401,670 


12,297,689 

99,963,752 

168,745 

60,784 
8,133 


1700,262 

8, 379, 200 

770,742 

530,989 

1,082,938 

23,623 

48,347 

70,800 

225,104 

4,828,158 

43,779 

279,170 

18,629 

1,171,523 

5,846,882 
953.188 
402,557 
132,699 
433,743 

1,037,928 
134,832 

61,074,433 

4,883,080 

2,336,878 

5,421,205 

12, 579. 968 

119,883 

14,258 

22,856,673 

123,013 

4,807,568 

7,311,408 

30,827 

621,311 

6,934,940 

45,823 

17,644 

8,118 
888,616 


$145, 587, 515 


$146,641,233 


3, 921, 501 

14, 392, 231 

85,461,098 

432, 753 

3,715,479 

4,207,912 

6,962 

72,404,961 

3, 947, 333 


631, 105 


2.565.736 

730, 317 

48, 030, 358 

1, 336, 187 

1,277,920 

3, 051, 739 

30,775 

96, 872, 016 

25, 095, 721 

1, 077, 433 

1, 709, 639 

33,953 


715,536 

15, 565, 190 

86,296.252 

397,160 

5,452.136 

4, 851. 715 

4.351 

122, 353, 936 

6,629,714 


740, 136 


401,180 

682,471 

40, 655. 120 

1, 052, 231 

1. 618. 644 

8. 103, 970 

15. 113 

130. 701, 079 

29, 567, 713 

817,536 

1,740,471 

35.538 


I  $181,811,794 


6, 325, 147 

1,601,208,364 

37, 7C5, 313 

88, 528, 192 


$210, 391, 066 


1,616,214 
178, 415,  270 
2, 959, 910 
7, 053, 403 
1, 425, 287 


4,030,228 

1,624,342,605 

45, 116,  058 

84, 081, 819 


1, 108, 072 
101, 196, 178 
8, 209, 285 
6, 288, 131 
1,356,534 


173, 168, 200 
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Statement  of  the  exports  of  a§noultural  products  of  the  United  States^  ^c — Coutinaed. 


Prod  acts. 


1878. 


Qoantity. 


Value. 


1879. 


Qaantlty.  Valae. 


Wood,  and  its  prodacts: 

Boards,  planks,  Joists,  &c M  feet. . 

Laths,  palings,  pickets,  Jlu) M.. 

Shingles M.. 

Box-snooks 

Other  shooks,  staves,  and  heading 

Hogsheads  and  barrels,  empty,  .nnmbor . . 

AU  other  Inmher 

Fire-wood cords.. 

Hop,  hoop,  telegraph,  and  other  poles 

Logs,  masts,  spars,  and  other  whole  timber 
Timber,  sawea  and  hewed — cubic  feet. . 

All  other  timber 

Household  furniture 

Woodenware 

An  other  manufActnres 

Ashes, pot  and  pearl pounds.. 

Bark,  for  tanning 

Besin  and  turpentine barrels.. 

Spirits  of  turpentine gallons.. 

Tar  and  pitch barrels.. 


813. 143 

8,050 

46,518 


82,402 
'"2,*837 


18,361,915 


679,882 


1,042,183 

7,633,568 

73,407 


Total  yalne  of  wood,  &c . 


Hiscellaneons: 

Brooms,  brushes,  &c 

Cordage,     ropes,     and    twine    of    all 

kin^ pounds.. 

Fruits: 

Apples:  Dried .pounds.. 

Green  or  ripe bushels.. 

Other,  green,  ripe,  or  dried 

Preserved,  in  cans  or  otherwise 

Ginseng pounds.. 

Hi^.— .- tons.- 

Heinp: 

unmanufactured cwt.. 

Cable  and  cordage do — 

AU  other  manufactures 

Hops pounds.. 

Liquors,  alcoboUc,  cider  and  beer: 
Ale  and  porter: 

In  bottles dozens.. 

In  casks gallons.. 

Spirits,  distilled  tsomi 

Grain gallons.. 

Molasses do — 

Other  materials do — 

"Wine do.... 

OO'Cake pounds.. 

Oil: 

Cottonseed gallons.. 

Linseed do — 

Essential  or  volatile 

Cotton .pounds.. 

Flax  or  lint bushels.. 

Another 

Starch pounds.. 

Sugar: 

Brown jKrands.. 

Beflned do — 

Afolasses gallons.. 

Candy  and  confectionery 

Tobacco: 

Leaf pounds.. 

Clears M.. 

Snnflf pounds . . 

Other  manufactures 

Vegetables,  <kc: 

Onions bushels.. 

Pickle*  and  sauces 

Potatoes bushels.. 

All  other 

Vinegar gallons.. 

Total  value  of  miscellaneous  products 


3,411,413 

4, 188. 173 
279,447 


421, 395 
9,514 

2,325 
11,402 


18, 458, 782 


76, 475 
119, 579 

2, 258, 401 

655,864 

12,386 

46,614 

342,446,439 

4,992.349 
38,901 


16, 757, 634 
263 


12,995,385 

52,683 

44,040,409 

1,477,057 


283, 973, 193 
2,  082 
13.344 


56,795 
'744,469 
"i4,*77i 


$4,5.11.741 
:{3 

].'.    -33 

141:,  010 
3, 778, 196 

159,420 

520,454 
9,469 

877,137 

852,104 
2,662,784 

114,907 
1, 961, 522 

287,861 

1,714,440 

38,889 

111.  335 
2, 329, 319 
2,333,569 

158,094 


276, 102 
4,476 
55,858 


148,004 
'"8,'444 


13,255,241 


1,060,691 


1,112,816 

7,675,556 

52,850 


21,747,117 


146,087 

389,004 

260,085 
386,261 
296,310 
435,450 
497, 247 
141, 340 

18,210 

146,043 

1, 0.'>6, 709 

2, 152, 873 


108,279 
38,918 

864,162 

272,457 

12,653 

38, 775 

6,  095, 163 

2, 514, 323 
27,2:?2 
323,341 

179,602 

437 

2, 085,  887 

605,  521 

4,506 

4,  508, 148 

365,  753 

41,687 

24,803,165 

40. 170 

7,825 

3, 627, 322 

44,522 
19,067 
641, 593 
138,  509 
4,120 


3,960,351 

7, 879, 836 
1,388,800 


391, 264 
8,127 

1,281 
16,182 


6,468,159 

125.873 
93,014 

7,062,306 

1,239,082 

20,309 

46,224 

340,993,395 

5, 352, 793 
30,416 


16, 397, 938 
49 


14.298,054 

43,956 
72,309,009 
4, 727, 367 


322, 279, 640 
2,299 
13,622 


64,695 

'625,342 

22,873 


62,245,300 


13,972,608 
18,002 

176,514 

103,788 
8,606,652 

248,085 

680,068 
11,096 

460,209 

013,700 
1,748,525 

104,182 
1.804,296 

255,770 

1,099,992 

01,200 

130,939 
2,159,141 
2,046,673 

101«445 


20,122,967 


138^184 

891, 604 

290,794 
980,455 
252,415 
386,718 
465,611 
123,122 

8^166 

170,179 

1,163,471 

701,095 


204,282 
84,987 

2,202,150 

398,180 

12.956 

48^776 

4,394,010 

2.238,088 

22,297 

242,329 

141,188 

107 

2.141,533 

001,797 

3,202 

0, 164, 024 

919, 173 

32,274 

25. 157. 364 

63,397 

6,840 

2,908,633 

60.022 

12.908 

546.109 

79,630 

0,227 


63,843,026 
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Statement  of  the  exports  of  agricultural  products  of  the  United  States^  ^c— Continued. 

RECAPITULATION. 


Product*. 

1871. 

1872. 

1873. 

1874. 

1875. 

Animals  aiul  auiinal  mattor  . . . 
Breadstiififs  &c 

$47, 010,  312 
79,  519, 387 

221, 885,  245 
1.5,  820,  029 
33, 060,  081 

$77, 060,  849 
85, 155,  523 

182,  988, 925 
21, 425,  068 
40, 139. 296 

$99, 806,  599 
98, 762, 891 

230, 190,  597 
25,  854, 120 
37,  901, 458 

$99, 697, 669 
161, 225, 939 
214,319,420 
27,  675, 300 
45,486,626 

$104, 314, 988 
111,  478,  096 
194,  710,  607 
22, 875,  814 
45,294,411 

Cotton,  &c 

Wood  &.C    

Mi404llfU14Wa9  ...T^-- ,--- 

Total  agricnltaral  exports 

Totfll    ftXT>OrtW            TT rr- 

397, 205, 054 
562,  518,  651 

406, 769, 601 
649, 219,  718 

492,  515, 665 
649, 132.  663 

548, 314, 954 
693,  039, 066 

478,  673,  816 
643,094,767 

Peroe&t  of  agricultural  matter 

70 

74 

76 

79 

74 

Prodncts. 


1876. 


1877. 


1878. 


1879. 


AnimAls  Rsd  animal  matt«r 

Breadstnffs,  &o 

Cotton,  &c 

Wood.  &c  

Kiscellaueoaa.......... 

Total  agricultural  exports 
Total  exports 

P«r  cent,  of  agricultural  matter 


$113, 941, 509 
131, 212, 471 
200, 382,  240 
21,  620, 480 
46,  079,  567 


$140,  564,  066 
118, 126,  940 
183,  253, 248 
23,422,966 
58,652,719 


$145, 587, 515 
181,  811, 794 
191, 470, 144 
21. 747, 117 
52,  245, 306 


$146, 641, 233 

210, 391,  066 

173, 158,  200 

20, 122, 967 

53, 843, 026 


518, 236, 273 
644,956,406 


524, 019, 939 
689, 167,  390 


692,  861, 876 
722, 811, 815 


604, 156. 492 
717, 093, 777 


79 


76 


84 


It  must  be  borne  in  mind  that  the  values  of  1879  are,  with  the  excep- 
tion of  a  few  months,  on  a  specie  basis,  while  those  of  the  preceding 
years  are  on  a  currency  basis.  Thus  it  appears  at  first  glance  that  the 
total  exports  of  the  country  had  decreased,  since  June  30, 1878,  jfrom 
$722,811,815  to  $717,093,777 ;  whereas  if  taken  on  a  specie  basis  there 
was  an  increase  of  2.^  per  cent.,  and  the  figures  would  read  for  1878, 
$680,709,208,  and  $098,340,790  for  1879,  and  an  increase  of  $17,631,522. 
The  increase  in  value  of  agricultural  exports,  as  shown  in  the  aoove 
tables,  is  very  considerable,  and  shows  a  steady  increase  year  by  year. 
Thus  the  proportion  of  agricultural  matter  to  the  total  export  of  the 
country  is  84,  against  82  per  cent,  last  year,  and  70  in  1877.  The  ex- 
ports of  dairy  products  show  a  great  increase,  and  the  following  table 
will  show  the  quantity  and  value  exported  since  1870.  Fully  three- 
fourths  of  the  export  is  to  Great  Britain,  the  balance  to  British  America 
and  the  West  Indies : 

Exports  of  dairy  products. 


Tear  ending  June  30— 

Butter. 

Value. 

Clieese. 

Value. 

lg70             

Founds. 
%  019,  288 

3,  965,  043 
7, 746,  201 

4,  518,  844 
4,  367,  983 
6,  300,  827 
4,  044,  fi94 

21,  527,  242 
21,  837, 117 
38,  248,  016 

$592, 229 
853,  096 
1. 498,  812 
9r)2,  919 
1,  092,  381 
1,  500,  996 
1, 109,  496 
4, 424,  016 
3,  931.  822 
5, 421,  205 

i>:.  '2'."i  :;j7 
b;;,  •■-lf^  .n;7 
C'i, -J".}.  025 
8ii,  300,  "40 
9uj;i  1,077 
101.i'l'>,  -r^ 

07.  •■■:'■,  MA 
107, ::';;,  OGO 

12;;,  Too,  730 

141,  654,  474 

$8,881,934 
8, 762,  990 
7, 752,  918 

10, 498,  010 

11,  898,  995 
13,  659,  60S 

12,  270,  083 

1871        

lfeT2 

1873 

1JJ74          

1875 

1876 

1877           

12, 700,  627 

1878 

14, 103,  529 

1879              

12,  579,  968 

A  good  idea  of  the  great  advance  of  the  country  is  given  in  the  follow- 
ing table  showing  the  exports  of  agricultural  products  since  twenty  years : 


Product 


Animals  and  animal  matter  . 

Brcadartnffs 

Cotton  and  its  mannfacture  . 
Wood  and  ita  manufacture.. 
Miacellaneoua 


ToUl 


1859. 


$20,  081, 180 
24,046  752 

169,751,045 
13, 128,  05t 
27,  290,  938 


1869. 


$36,  643.  895 
72,  301.',  060 

230,  807,  951 
13,  951,  326 
35,  960,  749 


254, 297,  969  I     389,  647,  981 


1879. 


$146,  641.  233 

210,  391,  066 

173, 158,  200 

20, 122, 967 

63,  963, 201 


604,276,667 
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DISTRIBUTION  OF  OUR  AGRICULTURAL  EXPORTS. 


Animals  and  animal  matter. — Our  exports  of  live  animals  pre- 
sent a  value  double  that  of  the  previous  year.  This  increase  is  mostly 
in  cattle  and  hogs.  Cattle  exports  increased  71  per  cent,  in  number, 
and  115  per  cent,  in  value ;  hogs,  151  per  cent,  in  number  and  161  per 
cent,  in  value ;  horses  fell  off  5  per  cent,  in  number,  and  3  per  cent,  in 
value;  mules  increased  8  per  cent,  in  number,  and  6  per  cent,  in  value; 
sheep  17  per  cent,  in  number,  and  225  per  cent,  in  value;  all  other  fiarm 
animals,  including  fowls,  fell  off  50  per  cent,  in  value. 

Of  the  export  values,  cattle  represent  72.64  i)er  cent.;  hogs,  6.20; 
horses,  6.72 ;  mules,  4.72 ;  sheep,  9.52 ;  other  animals,  0.20.  The  LTnited 
Kingdom  took  71  per  cent,  of  our  entire  export  value;  Continental 
Europe,  4.32  per  cent;  British  North  America,  9.15;  Mexico,  1.28 ;  Cen- 
tral and  South  America,  0.59;  West  Indies,  12.18;  Japan^  0.10;  other 
countries,  1.38. 

The  United  Kingdom  took  $8,167,796  worth  of  live  animals,  against 
$3,175,330  last  year;  Continental  Europe,  $499,100,  against  $223,397; 
British  North  America,  $1,053,592,  against  $747,654;  Mexico,  $149,827, 
against  $196,321 ;  Central  and  South  America,  $61,810,  against  $87,365; 
West  Indies,  $1,380,962,  against  $1,382,330;  Japan,  $14,500,  against 
$9,190;  other  countries,  $160,167,  against  $23,570;  total,  $11,487,754, 
against  $5,845,157.  There  is  a  slight  falling  off  in  the  value  of  exports 
to  Central  and  South  America  and  to  the  West  Indies,  but  a  heavy  in- 
crease to  Europe  and  esx)ecially  the  United  Kingdom.  The  number  of 
cattle,  hogs,  horses,  mules,  and  sheep  sent  out  of  the  country  was  nearly 
one-half  greater  than  in  1878.  The  following  table  shows  the  distribution 
of  this  class  of  agricultural  exxK)rts : 


CaUle: 

Number 

Aggregate  valae 

Average  value. 

Hogs: 

If  umber 

A.ggregabtQ  value -. 

Average  value. 

Horses: 

Number 

Aggregate  value 

Average  value 

Mules: 

Number , 

Aggregate  value 

Average  value 

Sheeo: 

dumber 

Aggregate  value 

Average  value 

other,  aggregate  value 

Total  value  to  each  couutry: 

1879 , 

1878 , 

Per  cent,  of  values  to  each  country 

1879 

1878 


I 

a 


71,794 

$e,  616, 114 

$92  01 

25,033 

$239,484 

$9  18 

1,683 

$410, 420 

$243  86 

105 
$10,750 
$102  38 

108, 652 

$887,701 

$8  10 

$3,327 


$8, 167, 796 
3, 175,  330 


71.00 
54.32 


3,264 

$325,120 

$99  61 

700 
$5,700 
$8  01 

485 
$145, 650 
$300  31 


2,700 

$21,400 

$7  92 

$1,230 


$499,100 
223,397 


4.32 
3,82 


s 


8,555 

$518, 135 

$60  50 

48,180 

$449,  111 

$9  32 

317 
$65,689 
$175  67 

16 

$1. 705 
$106  56 

9,559 

$27,  949 

$2  92 

$1,003 


$1, 053,  592 
747, 654 


9.15 
12.80 


i 

I 


2,145 
$20,325 

$9  48 


$2,321 
$2  77 

506 

$16, 230 

$32  00 

28 
$1,720 
$61  43 

89,699 

$10.%  789 

$1  16 

$5,442 


il 


B 


128 
$9,024 
$70  50 

13 
$320 
$2  46 

122 
$19,617 
$160  79 

161 
$19,835 
$123  20 

2.233 

$12,540 

$5  Gl 

$474 


$149, 827 
190, 321 


1.28 


$61, 810 
87,365 


0..'>9 
1.49 


Digitized  by 


Google 


REPOBT  OF  THE   STATISTICIAN. 


157 


Animals. 


Cattle: 

dumber 

Aggi-egute  value 

Average  value 

Hogs: 

Number - 

Aggregate  value 

Average  value. - 

Horses: 

Number 

Aggregate  value 

Average  value 

Moles: 

Number 

Aggregate  value 

Average  value. 

eep: 

Number 

Aggregate  value 

Average  value 

Otlier,  aggregate  value 

Total  value  to  each  country: 

1870 

1878 

Per  cent,  of  values  to  eacb  country : 

1879 

1878 


50.761 

$881,  G97 

$17  37 

251 
$1, 703 
$7  14 

739 
$106, 051 
$143  37 

3,056 
$304, 014 
$119  11 

2,622 

$20,  039 

$7  99 

$6,468 


$1, 380, 962 
1, 382,  330 


12.18 
23.65 


11 

$930 
$84  55 


11 
$5,025 
$456  82 


200 
$8,545 
$42  72 


$14.  500 
9,190 


0.10 
0.10 


62 

$7,855 
$110  56 

114 
$1,533 
$13  45 

52 
$12,060 
$231  92 

787 
$132,965 
$168  75 

25 

$75 

$3  00 

$5,679 


$160, 167 
23,570 


1.38 
0.40 


136,820 

$8, 379, 200 

$61  24 

75,129 

$700,262 

$9  32 

3,915 

$770,742 

$190  87 

4,153 
$530,989 
$125  69 

215,080 

$1, 082, 938 

$5  02 

$23,623 


$11,487,754 
6, 845, 157 


100.00 
100.00 


II 

<u  o  • 

P4 


72.64 

6.02 

«.72 

4.72 

9.52 
0.20 


100.00 


Of  dead  animal  matter,  pork  and  its  preparations  constitute  about 
three-fifths  of  the  total  value.  The  average  export  values  are  more 
than  20  per  cent,  below  those  of  1878,  but  the  great  increase  in  quan- 
tities brings  the  aggregate  value  nearly  up  to  the  previous  year.  While 
the  export  of  lard  in  quantity  has  fallen  pff  4  per  cent,  bacon  and  hams 
have  increased  24  per  cent.,  pork  18  per  cent.,  and  lard  oil  20  per  cent. 
The  United  Kingdom  takes  larger  quantities  of  all  kinds  except  lard, 
the  increase  in  bacon  and  hams  amounting  to  nearly  a  hundred  million 
pounds ;  yet  her  total  values  have  fallen  off  about  6  per  cent.  France 
falls  off  about  one-fourth  in  her  total  valiw3,  and  in  her  quantities  of 
bacon,  hams,  and  lard;  she  has  trebled  her  quantity  of  pork,  and 
doubled  that  of  lard  oil.  Germany  reduces  her  aggregate  value  nearly 
10  i>er  cent.,  but  increases  her  quantities  of  all  articles,  except  lard  oil, 
which  has  fallen  to  about  one-twelfth  of  last  year's  export.  Belgium 
and  Netherlands  are  liberal  customers  in  this  line,  their  aggregate  value 
of  exports  having  increased  in  spite  of  the  heavy  decline  in  prices. 
They  enlarged  their  demand  for  bacon  and  hams  about  60  per  cent. ; 
for  lard,  12  per  cent.;  for  pork,  nearly  80  per  cent.;  and  for  lard  oil, 
nearly  double.  With  other  European  countries  our  trade  has  enlarged 
about  40  per  cent,  in  total  value,  aU  the  items  in  the  table  showing  a 
hea\^  increase  in  quantity  and  a  smaller  increase  in  aggregate  value. 
Our  trade  with  Europe  foots  up  $71,412,971,  against  $77,748,718  Ig^t 
year,  a  loss  of  about  8  per  cent.  Yet  there  is  a  very  large  increase  in 
quantity  in  all  except  lard,  which  falls  off  about  10  per  cent. 

Our  trade  with  British  i^orth  America  falls  off  about  one-fourth  in 
total  value,  and  also  declines  in  the  quantities  exported.  With  Mexico, 
Central  and  South  America,  and  the  West  Indies,  the  aggregate  value 
of  exports  also  decreases,  though  the  quantities  are  enlarged,  except  in 
bacon  and  bams,  which  show  a  considerable  falling  off.    The  trade  to 


Digitized  by 


Google 


158 


REPORT   OF   THE   COMMISSIONER   OF   AGRICULTURE. 


other  countries,  which  is  but  a  small  part  of  the  whole,  presents  an 
increase  both  in  quantity  and  aggregate  value.  The  exi)orts  of  hog 
products  are  distributed  as  follows:   • 


Articles. 


Bacon  and  bams: 

Pounds 

Value 

Average  per  pound 

Lard: 

Ponnds 

Value 

Average  per  jwund 

Port: 

Ponnds 

Value 

Average  per  pound 

Lard  oil: 

Gallons 

Value - 

Average  per  gallon 

Total  value  to  each  country 

1879 

1878 

Per  cent,  to  each  country: 

1879 

1878 


5 
I 


516,?62,5fll 

$38,  535,  923 

$0  07.4 

89, 248, 618 

$6,  231, 799 

$0  06.9 

30, 784, 739 

$2,  032, 156 

$0  06.6 

1,  315,  672 

$680, 104 

$0  51.7 


$47,480,072 
50,  807,  407 


53,  593. 720 

$3,248,214 

$0  06.1 

42, 360, 450 

$2, 877, 630 

$0  06.8 

2, 168,  614 
$140.  658 
$0  06.5 

337. 407 
$178. 271 
$0  52.  9 


37,  508, 897 

$2,  051, 712 

$0  05.5 

89, 710, 334 

$6, 103, 503 

$0  06.9 

919, 817 
$52, 281 
$0  05.7 

14,490 
$8,379 
$0  57.8 


$6,444,773       $8,275,875 
8,  580,  936         9,  678, 705 


59.45 
68.02 


8.07 
9.79 


30.37 
11.04 


§4 


89, 622,  804 

$4, 984. 311 

$0  05.5 

40,193,957 

$2, 750, 840 

$0  06.8 

292, 930 
$17, 279 
$0  05.9 

77,001 
$41, 120 
$0  53.4 


$7, 793,  550 
7, 536, 310 


9.76 
8.59 


g 

if 


18,730,113 

$907,798 

$0  04.8 

7, 291, 504 
$500,972 
$0  06.9 

174,005 

$9,729 

$0  05.6 

849 

$202 
$0  57.9 


$1,418,701 
1,080,360 


L78 
L28 


Articles. 


g 


I 

I 


Bacon  and  hams: 

Pounds 

Value 

Average  per  pound  — 
Lard: 

Pounds 

Value 

Average  per  pound . . . . 
Pork: 

Pounds 

Value 

Average  per  pound . . . . 
Lard  oil: 

Gallons 

Value 

Average  per  gallon 

Total  value  to  each  country 

1879 

1878 

Per  cent,  to  each  ooUntry: 

1879 

1878 


3, 545, 586 
$270, 329 
$0  07.9 

2, 902, 429 

$201,  581 

$0  06.9 

16,968,151 

$811, 125 

$0  04.8 

40,970 
$24.  221 
$0  59.1 


10, 692, 407 

$897, 295 

$0  05.3 

31, 989,  874 

$2, 303, 702 

$0  07. 2 

26, 670,  535 

$1,  304,  097 

$0  05.2 

33, 749 
$19,109 
$0  56.9 


1,092,620 

$1U2,  684 

$0  09.4 

21, 989, 744 

$1, 740,  049 

$0  07.9 


600,842 
$67,167 
$0  11. 1 

971, 770 
$86, 597 

$0  oa9 


4.847,636  1,574,349 


$259, 757 
$0  05.4 


$89,880 
$0  05.7 


105, 242  38, 328 
$62,  705  $23,  632 
$0  59.  6       $0  61. 8 


732, 249, 576 
$51, 074, 433 
$0  06.0 

326, 658, 686 

$22, 856, 673 

$0  00.9 

84,401,076 

$4. 807,  568 

$0  05.7 

1,963,208 

$1, 037,  923 

$0  52.9 


64.00 


28.70 


6.03 


1.28 


$1,316,256 
1, 184, 149 


$4,614,893 
5,  509,  433 


$2, 165, 195 
2.317,371 


$267,  282 
213,  748 


I 

$79, 776,  597  I  100.  Ofl 
87,674,419  i 


1.65 
2.15 


5.78 
6.28 


2,71 
2.64 


0.34 
0.36 


100.00 
100.  00 


Beef  products  show  a  small  decline  in  aggregate  values,  but  the  quan- 
tities of  nearly  all  the  articles  exported  are  greater  than  last  year.  The 
price  of  fresh  beef  declined  3  per  cent.,  salt  beef  18,  butter  21,  cheese  20, 
tallow  15,  glue  10,  candles  12,  leather  6.    Ncat's-foot  oil  advanced  5  per 
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cent.,  and  increased  its  quantity  from  19,823  |?allons  to  145,641. 
following  table  will  show  the  distribution  of  this  class  of  products. 


The 


Article*. 


t5 


Freebbe«f: 

Poanda 

Value 

AvenLg«perpoand... 

6«lt  beef: 

PoiiDda.... - • 

Vftlae 

Averftg«  per  pound 

Batter: 

Ponnds 

Value 

Average  per  pound 

Cheese: 

Poonds 

Value 

Averajre  per  pound 

Condensed  milk,  value 

Tallow: 

Pounds - 

Value 

Average  per  pound 

Glne: 

Ponnds 

Value 

Average  per  pound 

Hides,  value 

Keat's-foot  oil: 

GaUons 

Value ■ 

Average  per  gallon 

Candlca: 

Poonds 

Value 

Average  per  pound 

Leather: 

Pounds • 

Value .- 

Average  per  pound 

If orocco,  value 

Hanuf»cttires  of  leather,  value 

Total  for  eaeh  oonutry : 

1879 

1878 

Per  cent  to  each  country 

1879 

1878 


52, 792, 960 

$4, 776,  r)72 

$0  09.0 

22, 027,  262 

$1,  430,  886 

$0  06.5 

24,  841. 714 

$3,  727, 9G5 

$0  15.1 

136,  603, 242 
$12, 122.  379 

M)  OS.  8 
$24.  015 

44,  930,  280 

$3,115,748 

$0  07.0 

100,  894 

$10,799 

$0  10.7 

$133.  9G4 

118,672 
$113,  )50 
$0  95. 2 

360 

$58 

$0  16.1 

18,  669, 743 

$3,  609, 679 

$0  19.  3 

$765, 103 

$113,245 


1,039,941 
$96,  934 

$0  oa2 

561,331 

$39,  368 
$0  07. 0 

61, 815 

$9,749 
$0  15.7 

27,273 

$2,460 

$0  09.0 

$85 

18.  923, 453 

$1,296,210 

$0  06.8 


$232,443 


$410 
$0  80.6 


26,899 

$4,980 

$0  18.5 

$1,033 

$869 


$29, 944, 469 
31, 737, 390 


71.96 
74.70 


$1. 684, 541 
1, 808,  804 


4.05 
4.26 


e 

o 


2, 409, 670 
$147, 104 
$0  06.1 

8,  210, 578 
$884,735 
$0  10.7 

410,827 
$33,  740 
$0  08.  2 
$1,647 

12,  008,  784 
$8o5,  277 
$0  06.1 

71,  200 

$8,704 

$0  12.2 

$250,711 

690 

$597 

$0  86.6 

470 

$67 

$0  14.3 

7, 536, 200 

$1,  C30,  721 

$0  21.6 

$28,  639 

$117,  891 


$3, 939,  733 
2, 9u7,  843 


S^ 


1,416,964 

$83,  681 
$0  06.0 

'86,654 
$13,  832 
$0  16.0 

19,473 
$1,  674 
$0  0&6 


8, 055, 114 
$573,383 
$0  07.1 

122,650 
$10, 139 
$0  08.  3 
$29,  226 

24,918 

$19,  892 
$0  80.0 


1, 471, 479 

$368.  629 
$0  25.  0 
$SI,385 
$55,  644 


$1, 240, 485 
1,  492,  468 


I 

If 


117,250 
$6,580 
$0  05.6 

13, 612 
$2,259 
$0  16.6 

3,188 

$296 

$0  09.3 


11,000,884 
$756, 819 
$0  06.8 


9.47 

6.84 


2.98 
3.51 


$600 


12,532 

$1,832 

$0  14.8 

110, 728 
$22,894 
$0  20.6 


$791,299 
635,564 


1.90 
1.48 
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Artidet. 


h 


i 


QMS 


V      * 

eiJA 


fa© 


Fresh  beef: 

Fonnds 

Value 

Averaffe  per  poond 

Bait  beef* 

Pounds 

Value 

Average  per  pound 

Butter: 

Pounds 

Value 

Average  per  pound 

Cheese: 

Pounds 

Value 

Average  per  pound 

Condensea  milk,  value 

Tallow: 

Pounds 

Value 

Average  per  pound 

Glue: 

Pounds 

Value 

Average  per  pound 

Bides,  value 

Neat's-footoil: 

Gallons 

Value 

Average  per  gallon 

Candles: 

Pounds 

Value 

Average  per  pound 

Leather: 

Pounds 

Value 

Average  per  pound 

Morocco,  vaiae 

Hanufocturesof  leather,  value . 

Total  for  each  country: 

187» 

1878 

Per  cent,  to  each  country 

1879 

1878 


187,502 
$9,032 
$0  04.9 

2, 014. 050 

$107, 773 

$0  05.3 

824,373 
$102,  073 
$0  12.4 

2, 876, 351 

$231,667 

$0  08.1 

$3,480 

1, 839, 035 
$114, 004 

$ooa2 

64,692 

$9,130 

$0  14.1 

$499,031 

126 

$89 

$0  70.6 

83,811 
$10,505 
$0  12.5 

481,371 
$112, 523 

$0  25.4 

$6,145 

$120, 166 


6,420 

$542 

$0  10.0 

4,804.067 
$3x3, 370 
$0  06.5 

2,728,851 
$384,628 
$0  14.1 

1, 145, 696 

$123,246 

$0  10.8 

$22,140 

597,155 
$42,430 
$0  07.1 

12,537 

$2,051 

$0  16.3 

$43 

34 

$32 

$0  94.1 

901,191 

$115, 578 

$0  12.0 

46,108 

$9,859 

$0  21.4 

$12. 816 

$139, 580 


2, 153, 090 
$135, 056 
$0  06.2 

959,458 
$182. 497 
$0  l&O 

380.000 
$40,396 
$0  10.6 
$17,421 

2. 2m,  857 
$174, 869 
$0  07.7 

13,897 
$2,085 
$0  15. 0 
$2,243 


$97 
$0  79.1 

729.465 
$93,465 
$0  12.8 

35,246 

$8,926 

$0  25.3 

$14, 768 

$238,674 


1, 444, 979 
$62,541 
$0  04.3 

520,961 
$113, 467 
$0  21.7 


54, 025, 832 

$4, 883, 080 

$0  09.0 

36,950,563 

$2, 326, 378 

$0  06.3 

38, 248, 016 

$5,421,205 

$0  14.2 


188,424  141,654,474 
$24,110  $12,579,968 


$0  12. 8 
$50,295 

243,190 
$26,200 
$0  07.6 

8,227 

$871 

$0  10.5 

$23,262 

583 

$559 

$0  96.0 

28,050 
$3,599 
$0  12.8 

341.849 
$78, 671 
$0  23.0 
$40,299 
$182,930 


$1, 825, 618 
1, 261, 489 


$1,166,315 
1,236.509 


$910, 497 
810, 611 


585,973 


8.19 
2.98 


2.80 
2.92 


2.19 
1.91 


1.46 
1.40 


$0  oa9 

$119,883 

99. 063. 752 

$6,934,940 

$0  07.0 

394.097 

$43,779 

$0  11.1 

$1,171,523 

145, 641 
$134,832 
$0  92.5 

1, 815, 099 
$225,104 
$0  12.4 

28, 719, 623 

$5,846,882 

$0  20.4 

$953,188 


$606,804  $41,609,761 


42,476,651 


11.73 
5.50 

13.28 

80.25 
0.20 

16.44 

0.10 
2.80 

0.30 
0.54 

14.06 

2.30 
2.36 


100.00 


100. 00 
100.00 


The  United  Kingdom  is  our  largest  customer  for  the  class  of  articles 
represented  in  the  above  table,  though  her  proportion  of  the  total  value 
shows  some  decline.  European  countries  taken  together  absorb  about 
the  same  proportion  of  our  beef  products  as  last  year,  a  little  over  70  per 
cent.,  and  the  other  parts  of  the  world  less  than  30  per  cent.  The  United 
Kingdom  takes  a  little  less  beef,  fresh  and  salt,  but  increases  her  demand 
for  butter,  cheese,  tallow,  and  leather.  Several  minor  items  also  show 
some  increase.  France  took  more  beef,  butter,  and  tallow,  but  the  other 
items  fell  off.  Germany  has  not  yet  called  upon  us  for  fresh  beef,  but 
has  increased  her  demand  for  salt  beef,  butter,  cheese,  tallow,  and  leather, 
Belgium  and  Netherlands  take  more  salt  beef,  cheese,  and  leather,  but 
less  of  butter  and  tallow.  The  other  European  countries  take  less  beef 
and  leather,  but  more  butter,  cheese,  and  tallow.  The  British  North 
American  trade  has  consideitibly  enlarged  on  the  whole ;  all  the  leading 
staples  were  sent  out  in  increased  quantities  except  butter.  Our  trade 
with  the  West  Indies  shows  some  decline  in  total  values  but  an  increase 
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in  the  quantities  of  several  articles.  The  American -continent  south  of 
us  has  increased  both  in  total  value  of  exi>orts  and  in  the  <iuantities  of 
several  leading  it^ms.  The  other  countries  of  the  world  likewise  show 
an  increased  appreciation  of  our  agricultural  staples.  On  the  whole,  our 
beef  products  have  fully  held  their  own  in  quantity,  the  decreased  aggre- 
gate values  being  due  to  the  decline  of  prices  from  the  previous  year. 

Of  sheep  products  we  sent  out  1,440,197  pounds  of  fresh  mutton,  val- 
ued at  $123,013,  against  130,582  pounds,  valued  at  $9,272.  Of  our  last 
year's  exports  the  United  Kingdom  took  nearly  the  whole.  But  France 
and  British  North  America  for  the  first  time  appear  in  the  list  of  coun- 
tries purchasing  our  fresh  mutton.  This  trade  has  all  the  ai)pearance  of 
growing  rapidly.  The  improvement  of  the  wool-bearing  sheep  of  our 
Western  plains,  by  judicious  crosses  with  the  best  mutton  breeds,  is  be- 
ginning to  tell  upon  our  export  trade  in  mutton.  Of  wool  we  shipjjed 
only  60,784  iwunds,  valued  at  $17,644  against  347,854  pounds,  valued  at 
$93,358  the  previous  year.  The  immense  demand  of  our  own  resuscitated 
wool  manufacture  has  left  but  little  for  export,  and  has  stimulated  the 
imx)ort  to  large  proportions  in  spite  of  protective  tariff  duties.  Of  wool 
manufactures  we  exported  to  the  value  of  $364,377  against  $448,894  the 
previous  year.  Our  home  demand  has  here  also  absorbed  the  increased 
product  of  our  mills,  and  has  narrowed  the  margin  of  goods  avaUable 
lor  export. 

Breadsttjffs. — ^The  following  table  -presents  the  distribution  of  our 
export  of  cereals  and  their  preparations. 


▲rtlclef. 


Barley: 

Buuhcla 176,132 

Value $107,410 

Average  per  boahel $0  60.9 

Bread: 

Poandfl 6,599 

Valao $420 

Average  per  pound $0  06.6 

Com: 

Boahela 04,506,311 

Value.... $30,883,937 

Average  per  bushel $0  47.9 

Com  meal: 

Barrel* 4,805 

Value $13,523 

Average  per  barrel $2  81.2 

Oato: 

Bushels 123,516 

Value $44,011 

Average  per  bushel $0  35.6 

Bjo: 

Bushels 135,700  i 

Value $86,604  t 

Average  per  bushel $0  63.8 

Byetiour: 

Barrels 

Value 

Average  per  barrel 

Wheat: 

Bushels 57,419,202  I 

Value ,    $60,356,674 

Average  per  bushel I  $105.l' 

Flour :  j 

Barrels 2,629.C«5  . 

Value $13,904,979  i 

i^verage  per  barrel $53L1, 

Other  ffrains  : 

VflSue $220,938  ! 

Other  preporations  of  gi*aui :  [ 

Value '      $1,413,364  • 

11  AG 


.5 


d 


d 
2 


i 

o 
O 


"I 


2,564,226 

$1, 141, 239 

$0  44.5 

30 

$08 

$3  26.6 

1,991,396 
$628,919 
$0  31. 6  j 

167,817 
$105,531  ' 
$0  62. 8  I 


42, 147, 558 

$46, 691, 210 

$1  10.8 

27,075  : 
$129,703  I 

$4  79. 5 

$441  ! 
i 
$1,180 


550 

$600 

$1  09.1 

600 

$59 

$0  09.8 

3, 894, 311 

$1,826,611 

$0  47.0 

90 

$283 

$3  14.4 

298 

$96 

$0  32.2 

748,622 

$455, 600 

$0  60.9 

20 

$70 

$3  50.0 

422, 242 
$470,  092 
$1  11. 5 

11,233 
$64,628 
$5  75.3 

$2,960 

$23, 332 


1,806,030 
$804,565 
$0  44.5 

0 

$25 

$4  25.0 

698,860 

$219, 248 

$0  31.4 

3,393,689 

$2, 213, 155 

$0  65.2 


11, 443, 528 

$12, 157, 699 

$1  00.2 

52, 007 

$229,278 

$5  16.8 

$120 

$2«  060 


2,624 

$1,206 

$0  46.0 

19,384 
$1,163 
$0  06.0 

4, 056, 322 

$1,983,897 

$0  48.8 

1,408 
$3,565 
$2  63.2 

48,740 
$14, 118 
$0  32.3 

330,084 
$205,379 
$0  62.2 

1 

$3 

$3  00.0 

5, 324, 375 

$5, 825, 454 

$1  09.5 

121,70.-. 
$540, 729 
$4  43.9 

$14,800 

$6,374 
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ArtidM. 

0 

1 

Germany. 

T5. 

la 

Pniiuds •••••.... 

2,975 

»206 
90  U6.9 

47,993 
$3,580 
$0  07.5 

2,524 

$192 

$0  07.6 

280 

Talne 

$22 

A  vrragfl  pflT  ponnd  .  ....••... . 

$0  07.8 

--•.-... 

T«»t»J  TiUn©  to  ©«ch  ooontry : 

j(?7» 

$107, 092. 081 
125, 819, 463 

$48, 701,  907 
7,  657,  563 

$2,845,123 
1, 764,  517 

$15, 692, 750 
9, 362, 071 

$8,596,700 

Ijjyg 

5,671,707 

Per  ceni  of  total  value  to  otch 
coantry : 
3879. 

50.80 
69,50 

23.17 
4.20 

1.36 
0.9C 

7.M 
^11 

4.09 

1878 

3.10 

Articlefl. 


1^79. 


Barley: 

BiiBbola 
-Valuo. 

Average  per  bushel 
Bread : 

Pound* 

Value 

Average  per  pound 
Corn : 

Buabels 

Value $2.8i'J..5yr> 

Average  per  buahel ]       $0  yd.  t> 

Corn  meal : 

Barrelfl '       211.927 

Value $.".13,220 

Avenige  per  barrel '        $2  42.  'J 

Oat;«: 

Buabels 2.219,31" 

Value 

Average  per  bushel 
Ryo: 

Bushels 

Vahie 

A  verago  per  bushel 
lUe  flour : 

Bairtfls 

Valiio 

Average  per  barrel 
AVhi'at : 

Bushels 

Viihu' 

Avenige  per  bushel 
riour: 

l'».irroN 1        504.920 

Viilu.    r2,21}2.341 

A  venmo  per  barrel 
()lh'»r  graiiiH: 

Valuta 

Ufhfi  prepuralious  of  grain: 

Valuo 
Twicr : 

rounds 

A'aUio 

Avt'rago  per  pound 

Total  valuo  to  each  country 

1^70 $11,176,492 

UT8 ' 

Per  cent,  of  tot*l  value  to  each 
country: 
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The  aggregate  export  valae  of  our  breadstuffis  shows  an  increase  of 
$28,579^272,  or  15  per  cent,  over  the  previous  fiscal  year,  notwithstand- 
iDg  all  the  items  in  the  table  present  a  lower  average  value  except 
com  meal,  which  has  but  an  insignificant  effect  upon  the  entire  aggre- 
gate. The  average  value  of  barley  fell  off  a  third,  com  18  per  cent.,  oats 
10  per  cent.,  rye  12  per  cent.,  wheat  21  percent.,  rice  8  percent.  Of  grain 
products  com  meal  increased  from  $2.62.5  per  barrel  to  $2.65 ;  rye  flour 
fell  off  21  per  cent.,  and  wheat  flour  over  15  per  cent.  In  quanfcitj^  our 
barley  export  was  less  than  one  fifth  that  of  the  previous  year;  corn  in- 
creased about  1  per  cent. ;  oats  declined  about  4  per  cent. ;  rye  increased 
15  per  cent.  Our  wheat  export  showed  a  vast  enlargement,  and  to  this 
more  than  to  any  other  cause  is  due  our  immense  increase  in  the  aggre- 
gate value  of  our  breadstuffs  export.  The  amount  sent  out  was  49,948,975 
bushels  larger  than  in  1878,  an  increase  of  nearly  70  per  cent.  This  was 
mostly  of  the  crop  of  1878  marketed  during  the  fiscal  year  1879.  Our 
rice  export,  though  about  one-sixth  larger  than  last  year,  is  still  insig- 
nificant. Of  preparations  of  grain  corn  meal  fell  off  8  per  cent.,  and 
rye  flour  37  per  cent.    Wheat  flour  enlarged  43  i)er  cent. 

In  the  distribution  of  this  vast  amount  of  production  very  considera- 
ble changes  from  last  year  are  noted.  The  United  Kingdom  takes  about 
half  the  total  value  against  nearly  seven -tenths  the  previous  year.  In 
barley  the  export  declined  from  3,421,308  bushels  to  176,132 ;  corn  fell 
off  slightly ;  oats  increased ;  rye  fell  to  about  two-fifths,  but  wheat  in- 
creased nearly  3,000,000  bushels  and  flour  over  a  million  barrels.  France 
vastly  increased  her  proportion  of  this  general  aggregate,  especially  in 
wheat,  taking  42,147,558  bushels  against  4,337,091  the  previous  year ; 
she  also  enlarged  her  quota  of  oats  nearly  threefold.  Her  flour  export, 
though  largely  increased,  is  still  quite  small.  Her  quota  of  corn  is  some- 
what decreased.  The  raw  grain  export  to  Germany  is  largely  aug- 
mented excepting  oats,  which  almost  disappeaied.  Belgium  and  !Neth- 
erlands  have  also  increased  their  demand  on  us  for  grain,  especially 
wheat,  which  enlarged  from  4,337,091  bushels  to  11,443,528 ;  their  flour 
quota  increased  about  50  per  cent.  Our  trade  in  breadstuffs  to  other 
European  countries  has  also  increased ;  all  the  grains  were  taken  in  in- 
creased quantities,  but  the  export  of  flour  fell  ofl*.  With  British  North 
America  our  aggregate  values  have  fallen  off  over  $3,000,000.  The  bar- 
ley export  is  but  a  little  over  10  per  cent,  of  the  previous  one  in  quan- 
tity. Com,  oats,  rye,  and  wheat  have  declined  more  or  less,  but  the 
number  of  barrels  of  flour  greatly  increased.  With  that  portion  of  the 
American  continent  south  of  us  and  with  the  West  Indies  the  aggregate 
values  have  somewhat  increased,  but  bear  a  smaller  proportion  to  the 
whole  than  last  year.  Tiie  same  may  be  said  of  the  other  countries  of 
the  world  not  included  in  the  above. 
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Cotton  and  cotton  manufactures.— The  distribution  of  our  ex 
ports  of  cottou  and  its  manufactures  may  be  found  in  the  following 
table : 


Articlca. 


ns 

3 

S5 

a^ 

s| 

i-g 

cfc 

p^  p 

T-fl 

iftJ 

e-kJ 

■^ 

P 

o 

Seaislaad 

Bales 

Poanda 

ValQ6 

Average  per  pound 
other  raw : 

Bales 

Pounds..-' 

Value 

Average  per  pound 
Colored  goods: 

Yards 

Value 

Average  xier  yard. . 
IJncolored  goods : 

Yards 

Value 

Average  per  yard. . 
Other  manufactures : 

Value 


Total  value  to  each  country : 

1879 

1878 


2,  080,  533 

980,  &44, 671 

$97,  821,  681 

$0  09. 9 

8, 851, 512 

$701, 073 

$0  07.9 

22, 567, 249 

$1, 683. 992 

$0  07.4 

$329,246 


20,000 
$900 
$0  04. 5  I 

$807 


291,823 
137, 484. 413 
$13, 110, 159 

$0  09.5 

43,497 
$3,470 
$0  08.0 

1. 661, 103 

$131, 314 

$0  08.0 

$56,879 


76,004 
35.430,925 
$3,490,774  I 
$0  09. 9  I 

62,728 

$4,941 

$0  09.3 

114.482 
$9,491 
$0  08.3 

$3,357 


548,085 
256, 645.  ^ii 
$26, 173, 910 

$0  ia2 

10.4;iO 

$880 

$0  08.4 

89,102 
$9,804 
$0  11. 0 

$3,311 


$101,418,146 
119, 003, 985 


Per  cent,  of  aggregate  value  to 
each  country : 

1879 

1878 


Raw  material  in  1879 : 

Value 

Manufactures  in  1879: 

Value 

Percent 

Manufactures  in  1878 : 

Percent 


68.57 
61.86 


$19, 076. 084 
25, 964, 236 


$13. 301. 822 
13, 455, 953 


11.02 
13.45 


7.68 
7.03 


$98, 703, 835  \    $19, 074. 377 


$2, 714, 311 
2.68 

1.32 


$1,707 
0.01 


0.03 


$13, 110, 159 

$191. 663 
1.52 

L61 


$3,508,560 
4, 625, 502 


$20,387,905 
17,  539, 134 


2.02 
2.39 


15.13 
9.08 


$3,490,774 

$17. 792 
0.61 

0.78 


$2C,  173, 910 

$13,993 
•  0.05 


Articles. 


Sea  island: 

Boles 

Pounds 

Value 

Average  per  pound . 
Other  raw : 

Bales 

Pounds 

Value 

Average  per  pound . 
Colored  gc^ds: 

Yards 

Value 

Average  per  yard. .  - 
Uncolored  goods: 

Yards 

Value 

Average  per  yard. . . 
Other  manufactures : 

Value 


Total  value  to  each  country : 

1879 

1878 


"AS, 


§  ©  . 
oca  3 


I 


% 


15,975 

7, 740, 308 

$788,450 

$0  10.2 

1, 028, 846 
$75, 109 
$0  07.3 

3,  855,  557 

$:{ftO,  271 

$0  09. 3 

$557,184 


21,932 

9. 997, 442 

$925,463 

$0  09. 3 

22. 419, 088 

$1, 504, 890 

$0  06.7 

17, 082, 168 

$1, 299, 754 

$0  07.6 

$193, 611 


811.283 
$37,283 
$0  11.9 

6. 258, 805 
$463,485 
$0  07.4 

4, 359, 341 
$415, 557 
$0  09.5 

$54,129 


6, 457, 152 

$455. 431 

$0  07.1 

34, 331. 317 

$2, 377, 045 

$0  06.9 

$158,  010 


•Si 


11,461 

4,030.228 

$1, 108, 072 

$0  27.5 

3,451,280 

1,624,342,605 

$161, 196, 178 

$0  09.9 

45,116,058 

$3, 209, 285 

$0  07.1 

84, 081, 319 

$6,288,131 

$0  07.5 

$1,356,534 


$1,781,014  I  $3,923,724 
2,037,073  I  3,939,306 


$970,453  $2,990,486  $173,158,200 
813, 922   4, 071, 033   191, 470. 144 


I 


0.64 

93.09 

1.70 

8.80 
1.27 
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Chiton  and  cotton  mativ/ac^ures— Continued. 


Articl68. 


M 

If 

t 

e  ej 

^1 

8 

'3 

s 

.0  V 

m  2 

S-ol 

M 

V 

^^ 

■3aS 

CO 

9 

5 

.-^ 

^ 

1 

PeTcent.ofagKregateTal«6to  | 
each  coiintn- :  | 

1879 ^ j  1.03 

1878 1  l.Cl 

Saw  material  in  1879 :  I 

Value I      $788,450 

Maniiiacttires  in  1879 :  > 

Value i      $992,564 

Percent 1  55.76 

Hanafaeturea  in  1878 :  < 

Percent 60.78 


2.20 
2. 02 


0.56  I 
0.42 


0.73  i 
2. 12  I 


$925,463 

$2, 993. 261 
76.29 

90.93 


$37,282 

$933. 171 
90.18 

100.00 


$2,990,486 
100.00 

100.00 


165 


3 

o 


100.00 
100.00 


$103,204,250 

$10,853,950 
5.98 

6.97 


1! 


The  total  value  of  our  cotton  exports  fell  oif  $18,311,944  or  10  percent, 
from  the  previous  aggregate.  In  raw  material  there  was  a  falling  oft'  of 
one-third  in  the  high  priced  sea  island  cotton,  which  averaged  $0,27.5 
per  pound  against  $0,25.5  last  year.  Of  other  raw  cotton  there  was  an 
increase  in  quantity  of  27,164,469  pounds,  or  about  1^  per  cent.  Its 
average  value  was  $0,09.9  per  pound  against  $0,11.1  the  previous  year. 
It  should  be  remembered  that  it  represented  the  crop  grown  and  gath- 
ered in  1878,  and  could  have  embraced  little,  if  any,  of  the  crop  of  1879. 
The  whole  of  our  sea  island  export,  as  in  the  previous  year,  went  to  the 
United  Kingdom  and  France.  Of  other  raw  cotton  the  United  Kingdom, 
France,  Belgium,  and  N^etherlands  decreased  their  quota,  while  Germany 
and  other  European  countries  made  an  increased  demand.  The  European 
continent  took  16,614,710  pounds  more  in  the  fiscal  year  of  1879  than  in 
that  of  1878;  that  is,  so  many  pounds  more  of  the  crop  of  1878  tlian  of 
that  of  1877.  To  other  countries  of  the  world  our  aggregate  export 
somewhat  increased. 

Our  cotton  goods  fell  in  value  from  $11,438,660  in  1878  to  $10,853,950 
in  1879.  There  was  an  increase  in  the  export  of  colored  goods  of  7,350,745 
yards,  or  nearly  20  per  cent  But  uncolored  fabrics  fell  off  4,446,873 
yards,  or  5  per  cent.  The  average  values  per  yard  for  both  colored  and 
uncolored  goods  remain  nearly  the  same.  Miscellaneous  cotton  manu- 
factures suli'er  some  decline  in  aggregate  value.  Of  colored  goods  the 
United  kingdom  takes  about  double  her  previous  quantity ;  France  takes 
none  at  all.  Germany  and  the  rest  of  Europe  take  a  smaller  quantity. 
British  North  America  declines.  But  the  American  continent  south  of 
us,  together  with  the  West  Indies,  increase  their  demand,  as  do  the  other 
countries  of  the  world.  For  uncolored  goods  the  United  Kingdom  and 
Europe  generally  have  about  doubled  their  demand.  British  North 
America  has  also  increased,  but  all  the  other  countries  of  the  world  have 
fallen  off.  The  proportion  of  the  values  of  manufactures  to  the  total  cot- 
ton export  is  about  the  same  as  last  year,  a  little  below  6  per  cent. 

Wood  and  its  pkoducts.— This  branch  of  our  agricultural  export 
shows  a  decline  of  $1,624,150,  or  over  four  millions  in  two  years.  The 
greatest  loss  is  in  timber,  sawed  and  hewed,  in  which  there  is  a  falling 
off  of  6,105,674  cubic  feet.  Laths,  hogsheads,  baiTels,  miscellaneous 
lumber,  fire- wood,  telegraph-poles,  logs,  masts,  spars,  pot  and  pearl  ashes, 
tanning-bark,  4ar  and  pitch,  show  increased  values  at  lower  prices.  All 
the  other  items  decline.  The  United  Kingdom  takes  to  the  value  of 
$3,120,727  against  $6,796,104  in  1878,  and  $9,220,006  in  1877;  France, 
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$656,663  against  $758,282  last  year;  Germany,  $838,427  against 
$1,297,470;  British  America,  $1,375,706  against  $2,344,054.  With  other 
countries  our  trade  shows  some  enlargement. 

Miscellaneous. — ^The  leading  miscellaneous  articles  of  agricultural 
export  show  a  considerable  increase  in  aggregate  value  as  well  as  in 
quantities.  The  average  prices  have  fallen  in  all  the  items  except  cot- 
ton-seed, hops,  oil-cake,  and  ginseng.  The  leaf-tobacco  export,  which 
is  ftdl  half  of  the  whole  aggregate  value,  increased  in  quantity  13  per 
cent.  The  following  table  shows  the  distribution  of  this  class  of  pro- 
ducts: 


Articles. 

i 

O 

(Z4 

a 

cs 

i 

O 

1 

O 

Frnits: 

Value 

$990,288 

$661,927 

5, 156, 818 

|66G,993 

$0  13.0 

108,  529 
$45,84C 
10  42.2 

322,681,409 

$i,  248, 323 
$0  12.8 

557, 785 

1230, 117 

$0  4L3 

10, 397, 938 

$141,188 
$0  08.7 

2, 974, 377 
$133,  953 
$0  04.6 

40, 997, 632 

$3, 437, 188 

$0  0&4 

3, 794, 760 
$064, 396 
$0  17.6 

65,  010, 286 

$7,151,868 

$0  ILO 

$989,155 

248 

$104 

$0  78.0 

24,948 

$31,124 

$1  24 

$29,938 
$180, 716 

$166,  741 
$41,920 

3.523 

$458 
$0  12.9 

122. 476 
$35,943 
$0  29.3 

389,494 
$6,323 
$0  16.2 

1,094 

$451 

$0  41.3 

$119, 486 

$107,902 

6,528 

$950 

$0  14.e 

9,777 
$3,600 
$0  36.8 

10.395 

$140 

$0  13.6 

99,306 
$44,467 

$0  44.7 

$10,944 

Hen^  and  products : 

$69,963 

Hops: 

Value               ..T-     -TT-TT 

Galloiis 

3, 380, 162 

$1,018,566 

$0  30.1 

16,765 

$169 
$0  10.1 

1,259,878 
$53«,  251 
$0  42.7 

2,544,187 
$828, 4»7 
$0  32.6 

Value    

A  Ti^racre  oer  mlloti -• 

on  cake: 

Pounds .....»m,T.T--rT^-- 

Value 

ATsrage  per  pound 

Oil,  cottonseed: 

OoilODS    ...............•••.-•. 

3,348,089 

Value 

$1,883,083 

A  ▼Arftorn  xt^T  trallon    .,.,-,  w 

$0  41.3 

Seed,  cotton: 

Pounds                            

Value                   



Average  ner  oound ........... 

Starch :       ^     ^ 

Pounds >• •• 

98,  745 
$3,088 
$0  04.0 

85 

$7 

$0  08.2 

35 

$11 

$0  3L4 

44, 784, 776 

$2,.'S72,008 

$0  00.  0 

$2,626 

241 

$243 

$1  01.0 

3,546,214 
$152,  761 
$0  04.3 

141.237 
$12.  680 
$0  09.0 

735, 972 
$200,614 
$0  27.3 

112,  998,  952 

$8, 108,  819 

$0  07.2 

$82,907 

4.453,760 
$179, 060 
$0  04.0 

78,696 

Value      

$3,841 

A.vsra(re  per  pound 

$0  04.9 

Sugar,  refined: 

Pounds ........  .....*... 

67.051 

Value         

$4,834 

$0  08.5 

Holasses: 

Gallons - 

1.318 

$343 

$0  25.9 

38,214,957 

$2,  220,  555 
$0  05.8 

$95,378 

63,318 

Value 

^      $17, 126 

Ayeraze ner  ffallon  ........... 

•      $0  32.1 

Tobacco,  leaf: 

Pounds   ....  ...••......•••>•• 

43. 487, 729 

Value      

$3, 030. 695 

Averajf e  per  pound 

$0  06.9 

Tobacco,  manufaotores: 

Value 

$194,302 

Potatoes: 

Bushels       ..>•.      

Value      .  ... 

ATAr&ire  tiat  bnflhd 

Ginseng: 

1 

Value    

::::::::::::;l::::::::::;:; 

Av»r»(rArun' rtnnitA         .    

Total  value  to  each  country : 

187» 

$19, 895,  556 
19,  588,  776 

$4. 347,  323 
3,  360,  720 

$8,809,700 
6, 329,  832 

$2. 771, 881 
2.  281,  552 

$3, 543, 274 

1878 

3, 146. 187 

Per  cent,  of  value  to  each  country : 
1878 

40.10 
40.18 

9.00 
6.90 

18.50 
12.99 

6.70 
4.68 

7.30 

187» 

12.64 
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Articles. 


^ 

C-  — 

-  3 

.2? 

l^     . 

1 

^•S 

OCC« 

*3 

1-^ 

1 

& 

^ 

Fniits: 

Vttlae 

n*.'iHp  aiiil  pixKiuctn: 

Valao 

Ho]M«: 

Ponmls 

Value 

Avei'flge  per  poiuid  . . 
8pint8: 

(lallniis 

V.-Uue 

Average  i»€'r  gallon  . 
Oil-eake: 

Pounda 

Value 

Aremge  per  jioimd . 
OU,  cottoii-f«e«d : 

Gallons 

VaJtto.A 

Aveniffo  per  ff;illon  . 
Se«(l,  cotton : 

l*oim(U 

Value 

Average  per  pound . 
StArch: 

Ponndft 

Valu© 

Averapo  pot  punud  . 
Sagar,  refined : 

Pnonda  

Value 

Average  per  pound  . 
Mol»s.sea: 

Gallons 

Vain© 

Avorajre  por  gnlluu  . 
Tobricco,  leaf: 

Poimds 

Valuo , 

Average  per  pound  - 
Tabttcco,  numul'octares : 

V^lae , 

Potatoee: 

liiishebi 

Valoe 

Averafje  per  bushel. 
Ginseng: 

Pounds 

Value 

Averat^  per  pound  . 


$302,902 

$03,  085- 

14,200 

$1)66 

$0  UG.8 

ir.,  070 

$10,072 

1.30 

42.8«0 

$(;-.! 

$0  15.2 


$77,266 

$74, 710 

42,930 
$;>,  IC:^ 
$0  12.0 

76,5, 591 

$251, 159 

$0  32. 8 

71,554 
$1,241 
$0  17. 3 

759 

$454 

$0  59.  8 


91.864  2,.^n6,720 
$0,  072  I  $05, 722 
$0  U6.  0  :    $0  03.  U 


$65,830 

$47,  515 

2,438 

$336 

$0  13. 7 

7,802 
$2, 743 
$0  35.2 

7, 614, 965 

$134.  373 

$0  17.5 

14,378 
$4,171 
$0  29.0 


$149, 027 

$54, 077 

231,758 
$26,230 
$0  11.3 

U 348, 063 
$467, 219 
$0  34.6 

'167,933 
#$2,790 
l$0  16.7 

70, 791 
$31,886 
$0  45.0 


17,?89.70:» 

$1,.''.20,94:{ 

$0  OS.  7 


10,677,781 

$I>5i.  030 

$0  08.5 


19.  965  7.  224 

pi,  560  $2, 138 

$0  42.9  $0  29.6 

8,172.801  !    3,914,124 

$i,(:i9, 187  '      $421.  M6 

$0  12. 7  I        $0  10.  8 

$G5,  693  '      $179, 104 


20,623  I 
$J  1.031 
.$l»  r.8.  0  ' 


I 


42.  569 

$:J6,  780 
$0  86.  3 


310, 341 
$15,  520 
$0  05.0 

1,957,232 
$175,  241 
.  $0  08.9 

101,476 
$21,  065 
$0  20.2 

2,  044, 468 
$194,981 
$0  U9.5 

$280, 416 

527, 209 
$460,  081 
$0  88.4 


Total  ralao  to  each  country : 

1879 

1878 


$2,  0.'.9.  '322 
2.440,507  I 


Pi  r  rent,  of  vnlne  toeachcoimtry: 

1^78 1.. 

Ul'J 


6.20 
5.60  ! 


4.20 
5.  U3 


$1,408,272 
1,  678,  281 


3.00 
3. 42 


147, 937 
$10,880 
$0  07.3 

1,088,286 
$99,  092 
$0  09.1 

11,299 
$4,921 
$0  43.6 


$1,916,382 

$1,331,805 

5. 458, 159 

$701. 0»5 

$0  12.8 

8,311,657 

$2, 673, 241 

$0  32.2 

340. 995, 395 

$4, 394, 010 

$0  12.9 

6, 352, 530 

$2,232,880 

$0  41.7 

16,397.938 

$141, 188 
$0  08.7 

14, 298, 654 
$001, 797 
$0  04.2 

72,309,009 

$0,164,024 

$0  08.5 

4, 727, 367 

$919, 178 

$0  19.4 


4,551,447  322,279,540 
$416,805  $25,157,364 
$0  09. 2  $0  07. 8 


$1,168,305 

34,812 
$29,  880 
$0  85.8 

366, 316 

$434,487 
$1  19.0 


$3,057,876 

625. 342 
$545, 109 
$0  55.2 

391,264 

^65.611 

$1  19.0 


$2, 806, 499  $.50, 301, 555  I 
4,151,205  I  48,CftJ,055 


u  P« 


4.00 
2.60 

1.30 

5.30 

a  70 

4.46 

0.30 

1.20 

12.10 

2.00 

60.00 
6.10 
1.00 

1.10 


100.00 


6.00  ! 
8.56 


100.00 
100.00 


Tlie  export  to  the  United  Kingdom  abont  maintains  its  former  pro- 
|K)ilion ;  that  of  Franc-e,  Germany,  Holland,  and  Belgium  has  increased, 
while  tlie  rest  of  Europe  declines.  British  North  America  ha.s  slightly 
Increased  its  mtio,  while  all  other  countries  of  the  world  have  fallen  off. 
The  United  Kingdom  takes  nearly  all  our  hops  and  oil-cake,  and  all  our 
cotton-seed.  France  takes  nearly  half  our  export  of  alcoholic  spirits, 
using  it  largely  to  qualify  her  wines.  Germany  takes  the  largest  pi-o- 
portion  of  our  leaf-tobacco  and  starch.  Most  of  our  ginseng  is  sent  to 
Hong-Kong  where  it  is  sold  to  the  Chinese  in  the  interior.  There  is  a 
decline  in  this  export,  as  the  stock  of  this  raw  material  in  the  countiy 
\s  ruuuing  short. 
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MAEKET  PEICES  OF  PAEII 
The  follomng  quotations  represent  08  nearly  as  praeticahle 


Prodacts. 


XBW  YOBK. 

Flour: 

Soncriine  State  and 
\vestern bbl 

Kxtra  State Uo. 

Extra  to  choice  West- 
em bbl 

Common  to  fair  Sontli- 
em  extras bbl. 

Good  to  cboice  South- 

*  ©m bbl. 

Wheat: 

Ko.  2  spring bush. 

Ked  winter do. . 

Amber do.. 

White do.. 

Com do.. 

Oats do.. 

Rye do.. 

Barley do.. 

Hav: 

Haled,  Ist  quality.. ton. 

Baled,  2d  quality. . .do. . 
Beef: 

Mess bbl. 

Extra  mess do.. 

Pork: 

Mess bbl. 

Extra  prime do.. 

Prime  mess do.. 

Lard cental. 

Butter: 

Western lb. 

State do.. 

Cheese: 

State  factory lb. 

Western  factory. . .do. . 
Sugar,  fair  to  prime  re- 

flnfaig lb. 

Cotton: 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 

middling lb. 

Tobacco: 

Lug's lb. 

Leaf,  low  to  me- 
dium   lb. 

Wool: 

American  XXX  and 
picklock lb. 

American  X  and  XX.do 

American  combing  .do. 

Pulled do 

California  sp'ing  clip,  do 

California  fall  clip  .  .do. 


January. 


February. 


$3  30   to  $3  m  $3  10   to  $3  50 
3  75   to    3  85  '  3  65    to    3  85 


.    3  70   to    7  75 
3  75   to    4  GO 


4  75   to    5  75 


9G  to 

1  08i  to 

102  to 

KK  to 

44  to 

2tf  to 

56  to 

78  to 


1082 

109 

111 

49 

30 

60 

lUO 


14  00  to  16  00 

12  00  to  1300 

9  00  to  1100 

10  00  to  12  00 

710  to    8  50 

7  25  to    8  00 

0  00  to  10  00 

5  70  1o    6  35 


8  to 
10  to 


5  to 
2  to 


360  to  825 
365  to  485 


4  73  to  6  00 


99  to 

105  to 
105  to 
44  to 
29  to 
56  to 
75  to 


101 
lOOil 
lOOi 
111 

50 

35 

GO 

92 


March. 


Apra. 


$3  30  to  $3  75  .$3  30  to  $3  60  $3  20  to  $3  65 
-   3  80  to  3  90  3  70  to  3  80 


3  85  to  4  00 

380  to  850 

3  85  to  5  00 

4  85  to  625 


105  to 

113  to 

108  to 

107  to 

44  to 

32  to 

5H  to 

67  to 


108 

113j 

1  13[ 

113i 

52 

38 

63 

85 


May. 


3  70  to  825  365to  8  00 


3  85  to  515 

4  75  to  0  25 


380  to  465 
4  75  to  6  00 


103  to  105  101  to  103 
1 15i  to  1  I5h   1 14i  to  1 15 


14  00  to  16  00  14  00  to  15  00 
11  00  to  13  00  ;i0  00  to  13  00 


9  00  to  11  00  9  00  to  10  50 
10  00  to  11  50  10  00  to  11  00 


8  00  to  10  50 

8  25  to  8  75 

9  50. to  10  50 
6  20  to  715 


9  I 
»  i 


8  to 
10  to 


108  to 

45  to 

30  to 

58  to 

55  to 


114  I 

47  I 

36i' 

624   CO  to 

80 


108  to 
42  to 
32  to 


113 
48 
38 

eii 


9  75  to  11  00 

9  00  to  0  50 

10  50  to  11  00 

6  35  to  7  45 


14  00  to  15  00  ;14  00  to  16  00 

10  00  to  13  00  jlO  00  to  12  00 

9  00  to  10  50  9  50  to  10  50 

10  00  to  11  00  jlO  50  to  U  50 

9  40  to  10  75  !  9  00  to  10  35 

860  to  9  25  850  to  8 75 

9  75  to  10  50  9  75  to  10  00 

6  30  to  7  00  0  10  to  C  75 


9 


8  to 
10  to 


5  to 
2  to 


28 
26 

m 

9 


6|to    6^1   64  to    6^1   61  to    G| 


7i**to 
9,\|to 
24  to 
44  to 


V  to 

30  t^> 

38  to 

17  to 

12  to 

10  to 


44| 
8i 


7|  to 
94  to 
24  to 
44  to 


36  to 

2ft  to 

34  to 

17  to 

12  to 

10  to 


10  I 


9/gto 
24  to 
44  to 


36  to 

28  to 

34  to 

17  to 

12  to 

10  to 


8  to 
10  to 


28  I 


6  to   n  ' 
2  to   9  : 


8  to 
8  to 


5  to 
2  to 


19 
17 

74 


64  to    6g{  6tVto    Ci 


9 

8t 

38  I 
35  ! 
40  , 
36 
25 
20 


CKCCWNATL 

Flour: 

Superfine bbl.  2  25  to  3  00  i  2  25 

Extra do..  3  50  to  3  85     3  75 

Family  and  fancy,  .do..  415  to  5  251425 

Wheat: 

Winter  red bush.  92  to  95 

Amber do..  92  to  95 

White do..  100 

Corn do..  32  to  33 

Hye do..  50  to  52 

Barley do..  60  to  110 

Oats do..  24  to  20 

Hay: 

Baled.Ko.l ton  8  50  to  9  50     9  00 

Lowergrades do..i7()()  to  8  00     7  50 

Pork bbl  p  780  to  7  90     9  50 

Lard cental.  5  40  to  6  87     0  35 

Butter :  I 

Choice lb  14  to  31                        15 

Prime do..  9  to  13  I     10  to       15' 

Cheese,  prime  to  choice  ( 

lactory lb. I       74  to  8  1       7   to        74 


9/,  to 

lOiJto 

24  to 

4ito 


34  to 

28  to 

33  to 

17  to 

13  to 

9  to 


4^ 

s"l 
i 

36  i 


34  I 

24 

17 


to  3  25!300to  3  45  250  to  360 
to  4  00  I  4  00  to  4  30  !  4  00  to  4  25 
to    525,4  45to    550!450to    550 


»ttto 

11 A  to 

24  to 

44  to 


84  to 

28  to 

33  to 

17  to 

13  to 

9  to 


124 

8 


2  75  io  3  75 
4  00  to  4  35 
4  60  to  5  75 


92 
92 
96 
32 
51 
60 
24 


95  I 
95 
98 
824, 
52 
100  ' 
20  , 


103  to  104100  to  105 

1  03  to  1  04  1  00  to  1  05 

1  03  to  1  05  i  1  034  to  1  06 

32  to  34  I   36  to  37 

53  to  55  I   50  to  57 

50  to  97    75  to  1 03 

26  to  30  I   274  to  32 


to  10  10  8  50 
to  8  50  7  00 
to  9  75  ilO  00 
to  6  374 


to    9501900  to  10  00 

to  S  00  '  7  50  to  8  50 

to  10  25  10  00  to  10  50 

6  50  '  G30  to  6  50 


105  to 
102  to 

38  to 
56  to 
90  to 
284  to 


106 
103 
1064 
39 
57 
95 
32 


17  to 
10  to 

62  to 
/ 


18  ; 

IG  I 


17  to 
14  to 


11  00  to  12  00 

9  00  to  10  00 

10  00 

5  95  to  0  064 

11  to   20 


7i   6410    7i   6  to 
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Jane. 


f3  30   to 
3  75   to 

3C5   to 

3  75   to 

500   to 

104   to 
lloito 


July. 


August      I  September.        October.        NoTember.      Deoeniber. 


$3  80  $3  50  to  $3  90 

3  £j  ,  4  05  to    4  25 
I  I 

7  75  I  4  00  to    7  50  ' 

4  85     4 15  to    5  25  I 


$4  00  to 

4  55  to 

I 

i  4  50  to 

I  4  00  to 


C  25  I  5  25   to    6  00  i  5  70   to 


1  05  I  1  05   to    1  07 
1 16     1 17i  to    1 18 


105   to 
1 10^  to 


$4  50  $3  65   to  $4  00 
4  70     4  30    to  4  40 

8  00 

6  60 

650 

106 
llOi 


110  to 

41  to 

33  to 

60  to 


lltih.  112  to  116 

M        41  to  02 

42        83  to  43 

62        61)  to  61 


108  to 

43  to 

33  to 

63  to 


114 
53 
41 


15  00  to 

1100  to 

950  to 

1050  to 

900  to 

8  50  to 

0  75  to 

615  to 


17  00  14  00   to 
13  00  ill  00   to 


10  50  I  9  00  to 
11 50  U  00  to 


16  00  |14  00  to 
13  00  110  00  to 


10  00  i  9  00  to 
1150  1100  to 


17  00 
13  00 


10  00 
12  00 


1012i  0  50  to 
8  75  9  00  to 

10  00 
6  75 


10  25  '  8  85  to 
012i  8  50  to 

10  OU  , 

610  to  G75  5  85  to 


910 
860 


4  25  to  7  25 

4  35  to  5  25 

5  25  to  6  00 

1  02  to  1  04 

1 10  to  1  lOi 

1  04  to  1 11 

1  06  to  1  llj 

45  to  67J 

29  to  38 

64  to  68 


1400  tol600 
1000  to  12 00 


1100  to  1200 


$4  90  to  $5  30 
540  to  550 

5  35  to  7  75 
550  to690 

6  00  to  6  75 

122  to  123 

1  29  to  1  30 

1  22  to  1  29 

1  23  to  1  3f 

53  to  60 

35  to  40i 

76  to  80 

70  to  90 

1400  to  1600 
1000  to  12  00 

9  00  to  10  00 
1150  to  13  00 


$500  to$540 
5  60  to  5  75 

5  50  to  7  25 

6  00  to  0  40 

6  75  to  7  75 

1  31  to  1  33 

1  41  to  1  42 

1  35  to  1 41 

1  40  to  1  41 

58  to  67 

89  to  44 

87  to  89 

70  to  98 

1400  to  1800 
1000  tol200 


7  to 

8  to 


2  to 
1  to 


18 
18 


7  to 

8  to 


1  to 
1  to 


10    7  to 
IC    8  to 


8  70  to  915  9  40  to  9  80 
8  50  8  50  to  9  00 
'  950 

5  20  to  C  07i,  6  15  to  6  80 


fiA  to   Qi'ai       63  to 


G  I 

t 


2  to 
2  to 


7  to 

8  to 


2  to 
2  to 


\  to         Gil      6U  to 


I 

ISi' 
18l, 

5  ' 

i 


11  to 
14  to 


6  to 
11  to 


6|to   7i 


1125  to  12  00 

10  00  to  10  40 

8  00  to  9  00 

9  50  to  1000 
6  50  to  6  75 


14  to 

10  to 

lOJto 

11  to 


$490  to  $5  30 
5  60  to  5  75 

550  to  700 

5  85  to  6  25 

6  40  to  7  25 

1 35  to  1 38 

1 40i  to  1 47 

1  38  to  1 46 

1  40  to  1  46 

58  to  66 

44  to  49 

89  to  91 

75  to  1  05 

14  00  to  1900 
1200  tolSOO 

1200  to  1275 
1250  tol350 

1200  to  12  30 
9  50  to  10  00 
1100  to  12  00 

7  70  to  8  20 


15  to 
20  to 

9|to 
8  to 


38 

38 


8  to   8f 


8Jto  9h 


llUto 

1211  to 

2ito 

4ito 


13}J: 

5l 


11  to 
12^  to 
3  to 

4ito 


115  lOi'jto 

123  Ut'ato 

4h  3Uo 

7}  6ito 


10}^,  lojjto  n^w 

6  j   3i  to   C  I 
S]\       5ito 


Si 


38 

to 

40  , 

32 

to 

38 

36 

to 

43 

20 

to 

38 

13 

to 

32 

9 

to 

20 

285 

to 

425 

465 

to 

490 

510 

to 

600 

100 

to 

110 

108 

to 

109 

38 

to 

89i 

57 

to 

57? 

65 

to 

105 

32 

to 

35 

12  50 

to  13  50  ; 

10  50 

to  12  00  I 

10  00 

6  02ito 

610 

12 

to 

20 

9ito 

11 

7 

to 

7i 

43  to  45 
31  to  42 
Nominal. 
20  to  40 
15  to  32 
9  to   20 


2  50  to  3  75 
4  50  to  4V"» 
490  to  600 


105  to 

95  to 
37ito 
66  to 
60  to 
34  to 


110 
102 
102 
43 
67 
85 
36 


42  to 

32  to 

35  to 

18  to 

15  to 

9  to 


2.50  to  3  50 
4  00  to  4  35 
4  50  to  5  75 


92  to 

92  to 

94  to 
38ito 

54  to 

75  to 

27  to 


13  00  to  13  50  14  00  to  16  00 


11  00  to  12  50 

10  00  to  10  GO 

600 

12  to   18 
9  to   10 


12  00  to  13  50 

8  75  to  9ir0 

5  50  to  5  75 

13  to   20 

11  to   12 


6  to    6.^1   5^  to 


40  to 

32  to 

37  to 

18  to 

15  to 


42! 
39 
44 
40 


Oi^jto 

10t»«  to 

3ito 

5Ato 


40  to 

33  to 

.38  to 

22  to 

15  to 


Sir! 


OJto  lOil   lliVto  UIJ 

11   to  11}^ 

3i  to  6 

5^  to  Si 


43 
40  I 
45 
44 
32 


20   to     27A 


250to3  35l400to4  35  485to510 
4  00  to  4  25  I  4  70  to  4  95  I  5  35  to  5  60 
4  CO   to  5  75     5  15  to  6  50  I  5  80   to  6  85 


1  20   to  1  23 

1  20    to  1  22 

124 

46   to     47 


95 

94 

to 

05 

95 

93 

to 

94 

97 

97 

44 

39 

to 

45 

55 

53 

to 

54i 

90 

80 

to 

95 

35 

28 

to 

31 

111 

to  113 

111 

to  113 

111 

to  113 

41 

to     45 

64 

to     69 

80 

to     02 

30 

to     32 

65   to     95 
34   to     36 


1400  tol500  1400  to  14 50  14  00  tol550 

1200  tol350  1200  to  1300   12  00  tol400 

8  00  to  8  50  !l  00  to  9  25  '  11  50 

550  to5  55  6  00  to650'6  25  to650 


13   to 
9   to 


20  ; 
12  • 


18   to 
12   to 


I 

20| 
17  I 


23   to 
13   to 


G   to       6i      11   to     llii      12   to     13J 


12,1, 

to 

12i 

2^  to 

6 

5 

to 

8 

50 

to 

R5 

42 

to 

53 

46 

to 

671 

25 

to 

55 

18 

to 

36 

18 

to 

37 

500 

to 

5  25 

550 

to  5  75 

600 

to  7  00 

128 

to  133 

128 

to  130 

131 

to  133 

40 

to 

A^ 

85 

to 

sr 

64 

to 

95 

86 

to 

38 

16  00 

tol700 

13  00 

to] 

500 

12  50 

to  1350 

750 

to  755 

23 

to 

25 

20 

to 

22 

12 

to 

13J 
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Product. 


ClNClNXATI—Cont'd. 

Sugar: 

New  Orleans,  fiiir  to 
good lb 

Prime do.. 

Peanuts do.. 

Cotton : 

Ordinary  to  good  ordi- 
nary   lb. 

Low  middling  to  good 

middling lb 

Wool: 

Fleece- washed lb . 

Tub-waflbed do . . 

Unwa-ihcd  clotb'g.do.. 

Unwashed  comb'g  do.. 

Pnlletl do.. 

CHICAGO. 

Flonr: 
Choice  winter  ex  .  .bbl 
Fair  to  good  extra . .  do . . 
Choice  spring  ex.  ..do 
Comraoii  to  good  ex .  do 

Patent  .HP ring do 

Spring  superflnes.  .do. . 
Wheat: 

No.  1,  spring bush 

No.  2,  spring do . . 

No.  3,  spring do. . 

"      "'    "  ...do.- 

...do.. 

...do.. 

...do.. 


January. 


February. 


March. 


April 


$0  54  to 
C  to 
3ito 


$0  53   $0.5Jfo 
OJ        Oi  to 


$00 
3J  to         4i 


7ito 

8Jto 

28  to 

25  to 

16  to 

23  to 

25  to 


74  to 


8 


84  to    94 


33  - 
21  I 


20 


28  to 

25  to 

16  to 

23  to 

25  to 


I 


4  50  to 

3  50  to 

4  50  to 
•  3  50  to 
t  0  00  to 

2  00  to 


Rye.  No.  2. 
Barley,  No.  2 
Com,*No.  2  . . 
Oats,  No.  2... 
Hixv: 

'timothy ton. 

Prairie do.. 

Beef: 

Mp.ss bbl 

Extra  mess do.. 

Hams do.. 

Pork: 

Mess bbl. 

Prime  mesa do. . 

£xtra  prime do.. 

Lard cental 

Butter : 

Choice  to  fancy lb 

Medium  to  good do. . 

Chee'se : 

Good  to  choice    fac- 
tory   lb. 

Poor  to  fair  factory .  do. . 
Sn;xar,  New  Orleans,  com- 
mon to  choice lb . 

Wool: 

Unwashed lb 

Fleece- washed do  . 

Tub- washed do . . 

Colorado do.. 


500 

4  2.-) 

5  00 
4.''.0 
7  50 
3U0 


4  75 
3.'')0 
4.-K) 
3  25 
«00 
2  00 


512^ 

4  00 

5  2-. 
4  25 
7  50 
300 


824  to 
694  to 
40  to 
J»4  to 
2»Jto 
20|  to 

7  00  to 
G50    to 

7  75  to 
S50  to 
13  50    to 

0  00  io 
0,50    to 

5  37    to 

22  to 
11    io 


823 
70 

4:>i 

304 
21   , 


85i  to 
70*  to 
4U  to 
84    to 

30it« 
19    to 


85i 

71 

44 

85 

31 

20 


7  00  to    8  50 

7  00  to    7  25 

8  00  1  8  00  to    8  25 

8  75  ,  8  75  to    9  00 

14  00    15  75  to  16  00 


7  55  8  00  to  8  50 

675  

6  00  7  25  to  7  50 

5  50  0  324  to  6  35 


$0  6  to  $0  6>,  $0  6|to  $0  64 
6Jto    C3    ejto    7 
aj  to 


8  to 
85  to 


4i^   3|  to    4} 


8i   8|  to 


94;   92  to   10| 


28  to  32 

24  to  32 
16  to  21 
22  to  24 

25  to  26 


4  25  to 

350  to 

4  50  to 

3  50  to 

6  00  to 

2  50  to 


28  to 

20  to 

16  to 

22  to 

25  to 


5  50  4  25  to  6  60 

4  25  3  75  to  4  25 

5  00  4  50  to  5  00 

6  00  3  50  to  e  00 
8  00  ;  C  00  to  8  00 
3  25  2  50  to  3  25 


944  to  94S 

SM  to  82 

46i  to  49 
.  80 

33  to  34 

'Si    to  23i 

7  00  to  8  50 

7  00  to  7  25 


89Jto 

484  to 

344  to 
25  to 


»2J 

80 

49 

70 

354 

30 


May. 


$0  6|to  $0  0\ 
44  to    54 


104  to  102 

114  to  Ul 

25  to  28 

20  to  30 

16  to  20 

22  to  23 

24  to  25 


4  25  to  5  50 

3  75  to  4  25 

4  60  to  4  75 
360  to  450 
600  to  800 
2  50  to  8  00 


7  00  to  8  50 
0  50  to  7  50 


88{to 
77  to 
48  to 

30}  to 
234  to 


90| 

89 

774 

60 

87 

334 

30 


750    to    950 
600   to    700 


8  25    to    8  50     8  75   to    9  00     9  00    to    9  25 

9  00    to    9  25     0  75    to  10  00    10  00    to  lO  25 
17  75    to  18  00    16  50    to  17  50  .10  50    to  17  50 


S^\to  10  10 
9  00  to  9  25 
8  50  to  8  75 
6  70 


'  8  40  to  10  32  *  8  00  to  9  55 

9  25  to    9  50  8  75  to  9  00 

8  25  to    8  50  7  75  to  8  0i» 

6  35  to    6  374;  6  05  to  C  07^ 


SAIXT  LOUIS. 

Flour : 

.Superfine bbl 

Extra do. 

Family  and  fancy . .  do . . 
Wli.-at:*  '  I 

Whit<»  winter. . .  bush . . | 

Rf'd  winter do.. 

Spring do  .' 

Coin do.  J 

Kye do..j 

Barley do.. 

Oats.*. do..; 

Hftv: 

Timothy ton . . 

Prairie do.. 

Beef: 

MeM bbl 


7ito 
2   to 

55  to 

15  to 

28  to 

30  to 

15  to 


2  90  to 

:rjo  to 

4  20  to 

89  to 

78  to 

C8  to 

29  to 
424  to 


?i 


24    to 
12   to 


8   to 
2    to 


29 
24 


7  I 


22    to 
12   to 


8   to 
2   to 


H 

7  I 


7g        64  to        7*        04  to 


23 
31  I 

38  ' 


3  10 

4  00 
500 

92 

93  I 
76  !. 

424' 
45  ' 
214 


16  to 

28  to 

30  to 

13  to 


3  00  to 

3  35  to 

4  35  to 

88  to 

92  to 


23 


315 
4  15 


100 
OS 


16  to 

28  to 

30  to 

13  to 


3  25   to 
06O   to 

4  70   to 


90 
100 


3f0 

A  45 
5  40 

1  OPi 

1  U3 


21    to 
12   to 


84  to 
2   to 

6ito 

16  to 

•J8  to 

30  to 

13  to 


3  55   to 
400    to 

4  75   to 


25 
21 


8i 

7i: 


13   to 
9   to 


8   to 
2   to 


7i        6g  to 


3  70 

4  70 

5  30 


16  to 

27  to 

30  to 

13  to 


3  60  to 
3  95  to 
490    to 


1  00    to    1  06  '  1  03   to 

m  to  1  a2i  1 014  to 


375 

4  8ft 

5  50 

1  07 
107 


32    to 

41i  to 

or.  to 
244  to 


33.i 
241 


33|to 
45    to 


324  to 
45    tu 


^\ 


32ito 
48  to 


204  to 
7  db   to    9  00  I  7  75  to  10  00  I  8  00  to  IC  50 


26   to       27        261  to 


3G 
49^* 
65 
264 


8  50   to  12  00   10  00   to  12  50 
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Jmn^ 


July. 


August        September.        October.        Korember.       December. 


|06|  $0M  $06}  $07 

H  d  6i  7j 

$atO         5|  $05   to         5^'$05ito         Gi  $05|to       6^ 


12  to  12| 

12}  to  m 

28  to  82 

26  to  84 

18  to  24 

25  to  26 

25  to  28 


475  to 

400  to 

450  to 

8  75  to 

600  to 

2  50  to 


6^ 

450 
525 
450 
800 
300 


111  to   Hi   9Jto   log 
111  to   12}   lOito   111 


83  to 

26  to 

19  to 

26  to 

28  to 


5  50  to  6  25 
4  50  to  5  25 
4  50  to  5  25 
3  75  to  4  75 

6  00  to  8  00 
250  to  300 


31  to 

26  to 

19  to 

25  to 

28  to 


525  to 

4  75  to 

500  to 

4  00  to  4  50 

5  00  to  8  00 
250  to  325 


6  00 

5  25 
5  50 


lOf  to  111 

Hi  to  12J 

82  to  37 

27  to  37 
20  to  26 
26  to  27 

28  to  32 


450  to  500 


$07 
$0  51  to   6| 


8|to   9i 
91  to  10| 


32  to 

30  to 

21  to 

27  to 

30  to 


4  50  to  5  75 


$0  51  to  $0  6| 

9fto  101 
10|to  111 


35  to 

33  to 

25  to 

29  to 

35  to 


700 


J  00 


$08   to$0S 
8|to      £ 

3|to       4 


lOi  to  71| 
111  to  12| 


41  to 

42  to 
30  to 
34  to 
40  to 


5  75  to  6  75 
5  50  to  6  75 


101  to  101} 
80 
52 


107 
80}  to   83  , 
52  to   55  I 


34|to   351 
S^to   29| 

800  to  11  50 
700  to    900 


35   to       36  ' 
28   to       3:^1 

950  to  noo 

6  00   to    8  50 


331  to 
2.'^  to 


88 
78 
51  i 
70 

2Si 


81|to 
48    to 

31 1  to 
2ll  to 


803 
82 
48i 
80 

:{2i 


i  04}  to  VogI  i 'isi  to  i'ie j " i  23*1  to*  i 


9  00    to  12  00  I105O    to  11 00 
9  00  I     is'ominal. 


n  00  toi2r.o  '11  50  to  1250 

8  00  to  9  50  I  8  00  to  9  00 


9  00  to  9  25  9  00  to  9  25  ;  9  75  to  10  00  !  9  75  toinoa 
10  00  to  10  25  10  00  to  10  25  10  75  to  U  00  ;  10  75  to  11 00 
16  50  to  17  00  16  50  to  15  00  19  00  to  19  50  17  UU  to  17  50 


900to965     900   to 

9  00   to    9  50     9  00    to    9  50 

7  75   to    8  00  '  8  00   to    8  50 


812Jto    8  20 
J    Nominal. 
6  05    to    6  07|  6  10    to    6 12^   5  55    to    5  60 


13   to      18 
9  to       16 


7}  to 
l|to 


7  90    to  8  00 


08  to 
5r>i  to 
74  to 
36J  to 
24    to 


90^ 
62 
74i 
3C& 


I  03"  to  1  0 
74  to 
83Jto 
41|to 
32  to 


8  25  to  8  50  '  0  00  to  9  25  8  75  to  9  00 
8  75  to  9  (10,  0  75  to  10  00  0  00  to  9  50 
13  75  to  1400  13  50  toKOO  14  50  tolSOO 


1 102  to  1 11} 
74 
87  to 


37  to  40| 
I  to  33} 


3311 


12  50  to  1400 
8  50  to  11 00 


9  87^  to  9  92i 


6  27i  to  G  30 


6  : 


12  to 
9  to 


C  to 
IJto 


IG  I 
14  ' 


0^ 


12  to 

8  to 


5ito 
n  to 


10 
H 


13  to 

9  to 


to 
to 


18   20  to 
15    14  to 


H 

n 


9h  to 
5  to 


6|to  7| 

15  to  21  '  18  to 

26  to  28   30  to 

25  to  35  '  30  to 

10  to  20  


65  to    7i   C^  to 


20 
54 
3« 


20  to 
31  to 
35  to 


27 
36 
40 


10  to 
30  to 
34  to 


26  10  lo  27 
35  31  t^»  37 
30    34  to  40 


3  80  to  4  00  2  90  to 

4  25  to  5  10   3  50  to 

5  30  to  G  10  5  00  to 


1(»8 
110 


1  20 
I  13 


90  to 
921  to 


3  15 

4  05 

5r»o 

97 
1  uH 


3  00 

3  50 

4  70 

8.'. 

93 


to 


3  25 
4»5.. 


3  10  to  3  25  4  40  to 

3  40  to  4  30  4  Co  to 

4  35  to  5  25  ,  o  50  to 


9  25  to  9  50 


C  10  to  6  25 


22  to  31 
15  to  20 


12  to  13 
5  to  12 

8i  to   9i 


22  to 
33  to 
3G  to 


98 
9Hi 


34|t0 
4Gito 


39 

52i 

31 


34| 

481 


29  lo 


41 

C5 
30 


33i  to 
49  to 


431 
51  i 


5i  to   275 


90  to 
84|to 


CO  to 
22.i  to 


9^}  I 

94 

80  . 
39 
47 

GS  . 
24  , 


032  to 


4  50 

:.  10  I 

G  25  ^ 

1  07i 

1  OiVi 


342  to 
60  to 


4  70 

5  20 
5  90 

1  20 
1  11 

1  04 


to  4  80 
to  5  10 
tt)  G  35 

to  1  2S 
to  1  27 
to  1  20 
to  43 
to  75 
to  8r» 
lo   34 


12  00 


7  45  t**  7  57| 

26  to  36 
20  to  24 


11}  to  13 
5  to  U 


73  to 

29  to 
40  to 
40  to 


4  75  Jo  5  fW) 

.'  10  to  f.  ^0 

u>  b5  to  G  -'J 

1  28  to  1  30 

1  21  lo  1  2.S 

3^}  to   4'. 

74  to   7S 

t.?>  t  o   ^.'> 

:'l  to  37 


10  50  to  13  50 


10  00  1 1200  tollOO  1225  tol550  14  50  tol70ii  i:  00  tolG"^ 

i       1300  1050  tol075  950  tulUuOl       Jl  i.H) 


.10  00  to  11 00  ' 
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Prodacts. 


January. 


February. 


March. 


ApriL 


Sai.nt  Louis— Cont'd. 

Beef— Continued. 

Extra  family l»bl . 

Pork,  mess «li».. 

Lard cental 

Butter : 

Extra  choice  creamery, 
pound  

Fair  to  choice  dairy, 

tubs ib 

Cheese: 

Kew  York  and  Ohio  fac- 
tory   lb 

"Western  factory . . .  do . . 
Tobacco : 

Lugs cental.. 

Common    to    medium 

leaf cental. 

"Wool: 

Tub,  washed lb 

Unwashed  comb'g.do.. 

Texas 


$11  .'50  ' 


May. 


$7  50    to    8  00   $a  ;-iO   to<ilO  37*  $9  80  to$10  37i  $10  30to$10  65   $9  75  to$10  25 
1  GOO    to    C12i   GOO  to     0  75'.  C  25  to     7  125;  7  00  to     7  25  :  5  72|to    6  75 


I      24    to 
14    to 


28  I     28   to       30 
20  I      14   to       20  1 


25   to 
12ito 


28  I      25   to 
22  j      10   to 


28  I     20   to 
22  I      15   to 


17 


7ito 
G*  to 


I 


Gi  to 
1  75   to 


6ito 
e  to 


Cito 
6   to 


7i' 


6^  to 
C   to 


7   to 

7   to 


-  -  -  -  ^ 

h'       e    to         (H        6   to         G^        C   to         6j 

300'175to    300jl75to    300jl90to  350190   to    350 

3  25  to  5  50  ;  3  25  to  5  50  :  3  25  to  5  00  i  3  50  to  7  00  3  50  to  7  00 

I  ;        1 

25  to 


I  2.5  to 
I   IG  to 


31  ,  24  to   3U 
22  j   16  to   23i 


24    to 
16 


to       30|      25   to       32J      24   to       33 
to       2l|l     16   to       214      16   to       22 


KEW  ORLKANS. 

Flour: 

Superfine bbl. 

Extra do.. 

Choice  to  fancy ....  do . . 
Wheat: 

Ko.  2,  winter bush. 

Spring do.. 

Com .....do.. 

Oats do.. 

Hay: 

Frime ton. 

Choice do.. 

Beef: 

Western  mess bbl . 

Western  mess,  extra, 
barrel ^ 

Texas bbl. 

Fulton  Market,  .-i-bbl . 

Pork,  mess bbl. 

Lard cental. 

Butter: 

New  York   prime  io 
choice lb. 

Western  prime  to 

choice lb. 

Cheese: 

Western  factory lb. 

New  York  cream,  .do. . 
Sugar: 

Fair  to  fully  fair.... lb. 

Prime  to  strictly  prime, 
pound  

Clarified  white  and  yel- 
low  lb- 
Cotton: 

Ordinary  to  good  ordi- 
nary  lb. 

Low  middling  to  good 
middling lb 

Middling  fair do. 

Oood and  fine do. 

Tobacco: 

Lugs lb. 

Leaf,  low  to  medium, 

pound  

Wool: 

Louisiana  clear lb. 

Clear  Lake do.. 

SAX  FRANCISCO. 

Flour: 

Superfine bbl. 

Exlra do.. 

Family  and  fancy.,  do.., 


I 


I  3  50  to 
'  4  12J  to 
I  5  00   to 


3  75  3  25  3  00  j  3  00  3  00 

5  00     3  50    to    4  50  I  3  50    to    4  75  !  3  00    to    4  75     3  00    to    4  75 
5  Gi'i   4  50   to    5  50  .  4  87i  to    6  00     4  87J  to    6  124   4  87.i  to    5  85 


102,106  to    1 08     1 10  to    111; 


112 


414  to 
31   to 


42  '     41   to 

32  ,     32J  to 


41J 
33  I 


42    to 
37    to 


424| 
38 


404  to 
35^  to 


(13  00   to  15  00  ,13  00   to  15  00  |l5  00   to  16  00  ;i2  60   to 
16  00   to  : 


17  00 
I 
.12  50   to  14  00  ! 


15  50   to  16  50 


IG  00   17  00    to  1800   15  00   to  16  00  17  50   to  18  00 

10  50  10  00   to  12  00  ilO  75  to  12  00  10  75   to  12  00 

1  ' 


7  50   to 
C25   to 


' !                    900  1  900 

8  25  !  8  00   to    8  25  ;  8  00   to    8  50  i  8  00  to    8  25  !  8  00  to    8  25 

8  25  i  8  75    to    9  87J   0  50    to  11  00  9  50  to  1150     9  25  to  10  75 

7  00  I  C  25   to    7  00  ,  G  50   to    7  874  6  25  to    7  75     6  75  to    7  75 


23   to 
12   to 


7   to 
10   to 


27  I 

28  ! 


8  ' 
11 


22  to 

12   to 

Ci   to 
104  to 


27 

28  I 


8  I 
IL 


21   to 
12   to 


5   to 

10   to 


26  I 
30  i 


20   to 
12   to 


7  64  to 

lOV      10   to 


25 

28 

8 
104 


18  to 
12  to 


7   to 
10   to 


5  to 

5J 

54  to 

H 

54  to 

5| 

51  to 

55 

5|to 

5* 

5it0 

52 

5.ito 

52 

62  to 

6 

5|to 

'i 

6lto 

ej 

64  to 

8  , 

64  to 

84 

CJto 

8 

62  to 

7ll 

1 

6ito 

7J 

75  to 

1 
83 

8  to 

84 

8ito 

82; 

04  to 

104, 

101  to 

m 

S4to 

10^  to 

10 

Rito 
106  to 

95 
lo|; 

8Jto 
lOito 

10| 

101  to 
113  to 

Hi 

lOJto 

Hi  to 

112 
124 

* 

2i  to 
4   to 


18  to 

19  to 


4  00  to 
4  30  to 
4  0U    to 


3  , 

64 


24  to 
4   to 


20  ;      18   to 

21  !      19   to 


5?1 


21  to 
4   to 

18  to 

19  to 


3 

ei 

20  1 

21  ;. 


2ito 
4  to 


3i' 


24  to 
4ito 


18  ;     17   to 
19  to 


I 


4i 

18 
20 


4  25     400   to    425400   to    4  25.400to    4  25;400to    425 

4  .50     4  30    to    4  50     4  50    to    4  75     4  50    to    4  75  '  4  00    to    4  75 

5  50     4  00    to    5  50     5  00    to    5  25  |  5  00    to    5  50  [  5  00   to    5  75 
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June. 

July. 

Au$;ust 

Stptember. 

October. 

November. 

December. 

♦12  00 

ftOOOto  10  3711 

5  62ito    0  87^ 

$12  00 

$10  35  to  10  0.1 

U  (to  to    7  00 

$12  00 
U75   to    6  87J 

$12  00 
$H  45    to  8  75 
5  50    to  6  S7': 

$12  00 

$1050  to  10(50 

C 75  to  7  67 K 

$121)0 

ior>u 

$5  75   to  7  00 

$12  50 

$1125  loll 50 

6  70 

17   to 

18 

15    to 

IS 

11    to 

IS 

17    to     20 

20    to     28 

27    to     30 

33    to     35 

10    to 

15 

0    to 

14 

9   to 

14 

8   to     15 

16    to     22 

18    to     24 

22    to     28 

7    to 

7    to 

H 

7.0 
7    to 

8 

7    fo 
7    to 

8 

7    to       8 
7   to       7h 

in 

lOi  to     11 

Hi 
lOito     11 

133  to      Ml 

123  to   y^i 

180    to 

3  20 

2  50    to 

5  00 

250    to 

5  00 

2  70   to  5  00 

2  70   to  6  00 

2  70   to  6  00 

280   to  700 

3  25    to 

G50 

4  25    to 

000 

4  00    to 

900 

400   to  900 

400   to  900 

4  00   to  9  00 

4  25   to  9  00 

20    to 
17    to 

87 
26 

30   to 
17   to 

38 
20 

30    to 
17   to 

30 
25 

32   to     39 
17   to     25i 

30   to     43 
19   to     28 

35   to     45 
19  to     28 
25  to     29 

50   to     55 
28   to     32 
28   to     32 

400 
550 
C37i 

3  50   to 

4  25   to 
550   to 

4  00 

5  25 

6  m 

3  25   to 

4  00   to 

5  00    to 

350 
450 
5  75 

3  25   to  3  50 
3  75   to  4  65 
5to   to637i 

425   to450 

4  75   to  5  62i 

5  75   to  6  25 

4  50   to  4  75 
500   to  625 
650   to700 

490  to 
575  to 

5  95   to  0  75 
G  76   to  7  26 

122 

104   to 

105 

108  to 

110 

XominaL 
Nominal. 
55   to     60 
38   to     39 

Nominal. 

62   to     65 
40  to     41 

Nominal. 
Nominal. 
62   to     65 
44   to     47 

50   to 
43ito 

67 
45 

48   to 
38   to 

52 
38i 

41|to 
35   to 

42 
36 

42ito     43 
34 

18  00 
22  00 

17  00   to  18  00 
20  00 

19  00 
20  00   to  21 00 

18  00   to     19 
22  00    to2300 

24  0o'to'256o' 

2100  to     23 
24  00  to2500 

18  60  tolOSO 
22.00 

10  75   to  12  00 

950    to  1300 

950   to  1300 

1175   tol200 

10  00   tol200 

12  00   tol250 

■ 

10  00   to  1300 

1)00 
8  25 
1100 
7  75 

8  00   to 

7  7*5   to  *8  66 
9  00   to  9  75 
050   to  760 

7  75  to  8  00 
10  00   tol2.')0 
6  87i  to  7  75 

8  75 
1200    tol250 
7  25   to  8  00 

9  26   to  9  50 
12  75   to  18  25 
800   to850 

10  75   to 
6  75   to 

io  50   to  11  00 
712ito    7  25 

9  60   to  lb  00 
6  75   to    7  87A 

11    to 

23 

14    to 

20 

12   to 

18 

15   to     22 

17   to     30 

16  to     22 

18   to     32 

12   to 

23 

11    to 

20 

10   to 

19 

13   to     22 

25   to     80 

17   to     30 

17   to     30 

7 
10 

4. to 
10  to 

C 

m 

6 
9 

4|to       7i 
9   to       9i 

10   to     12 
12i  to     13^ 

12i  to     13 
14   to     15 

•     13 
15 

ejio 

6i 

«|to 

6} 

Qh  to 

7 

7   to       7i 

SI 

«3 

G|to       71 

61  to 

6* 

Ci' 

7i 

7^ 

9 



71  to       7} 

Qto 

7i 

7ito 

8 

75  to 

8 

74  to      8i 

H 

8ito      81 

8   to       9i 

Hi  to 

12 

10|to 

Hi 

Oito 

lOi 

9|to     103 

82  to       9g 

9   to     lOi 

lOito     114 

12ito 
13  to 

13 
13i 

mto 

12|to 

li! 

10}  to 
Hi  to 

in 
in 

lOgto     111 
Hi  to     12 

9}  to     105 
11  to     lU 

io|  to    lor 

111  to     Hi 

lUlo     12i 
12    to     12i 
I2i  to      13 

2|to 

H 

21  to 

4 

25  to 

4 

3ito       6 

3ito       5 

3ito       42 

3ito    n 

4Jto 

CJ 

4ito 

6i 

4ito 

6i 

5i  to       7i 

5ito       7i 

5  to       7i 

5   to       7i 

K  to 
28   to 

27 
SO 

26  to 

27 
28 

22   to 
24  to 

24 
25 

21^ 

23   to     25 

25 

28 

28   to     31 
30   to     32 

28   to     31 
30   J^     32 

460  to 
450  to 
500  to 

425 
4  75 
576 

400  io 
450   to 
600   to 

425 

4  75 

5  76 

400   to 
450   to 
600   to 

425 
4  75 
676 

400   to425 
4  50   to  4  75 
6  00   to  6  76 

4  25   to  5  00 

526   to  5  75 

600 

425   to450 
5  00   to  6  50 
600   to650 

425   to450 
5  00   to  5  50 
600   to  675 
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Products. 

Januarv. 

February. 

March. 

ApriL 

May. 

San  Francisco— Cont'd. 

Wli.  jil: 

f.iliroinia 

.cental 

$12.') 

to  $1  75 

$125 

to  $175 

$115    to$172i 

1115 

to  $170 
to    165 

$115   to  $165 

0:vj?im 

...do.. 

150 

to    1  70 

150 

to    175 

1  50   to    1  72  . 

150 

150   to    160 

JlHilwy 

....i\o.. 

fl5 

to    125 

85 

to    125 

67ito    125 

70 

to    115 

60   to    110 

OalH 

....do.. 

126 

to    ltt5 

115 

to    150 

115   to    150 

100 

to    135 

100   to    185 

('om 

....do.. 

100 

to    105 

00 

to    100 

85   to    lOO 

90 

to       95 

874  to       95 

Ha  V,  State 

roik: 
Me*s 

toil 

800 

to  13  50 

1000 

to  16  50 

7  50    to  15  00 

650 

to  13  50 

6  00    to  13  00 

....bbl 

16  00 

to  17  00 

16  00 

to  17  00 

16  00    to  17  00 

16  00 

to  17  00 

16  00   to  17  00 

Pii  Deme«8 

do 

1500 

to  15  50 

15  00 

to  15  50 

15  00    to  15  50 

15  00 

to  15  50 

15  00   to  15  SO 

Beef: 

Meaa 

....bbl. 

800 

to    900 

800 

to    900 

8  00   to    9  00 

800 

to    900 

800  to    900 

Family  loeas... 

..i-bbl 

tiOO 

to    850 

800 

to    8  50 

800   to    860 

800 

to    8  50 

800   to    850 

T.*rd 

lb. 

8 

to       11 

8 

to       11 

8   to         9| 

8 

to        9 

8   to         9 

Butter: 

Overland 

lb. 

15 

to       16 

15 

to       16 

15   to       16 

15 

16 

Calitumia 

....do.. 

20 

to       37J 

20 

to       35 

20   to       30 

20 

to       22| 

20  to      22 

OregoD 

....do.. 

15 

to       18 

15 

to     J6 

15   to       16 

15 

15  to       16 

Cheese 

....do.. 

10 

to       IS 

10 

to      16 

10   to       16 

10 

to       15 

10   to       15 

Wool: 

Natire 

....lb.. 

8 

to       15 

8 

to       15 

8   to       15 

8 

to       10 

8  to      10 

California 

...do.. 

16 

to       20 

16 

to       20 

16   to       18 

16 

to      18 

16  to      18 

Oregon  

....do.. 

15 

to       20 

15 

to       20 

15   to       18 

15 

to      18 

15  to      18 

LIVE-STOCHS: 


KEW  YORK. 

Cattle: 

Extra  beeves...  ccntAl.  $10  25  to  $10  50  $10  25  to  $10  50  $10  .50  to  $10  75  $10  50  to  $10  75 
Good  to  prime do..'    8  75  to    10  00      OOOto   lOOOj    8  75  to   10  75  i    9  50  to  10  50 


Common  to  fair.... do..  I    750to  8  50  |    775to     8  75  i                  8  00      8261o     925 

Poor  to  common...  do..' 675to     7  50  [ 700to     8  00 

Texan  and  Cherokee,  |  I 

cental 

MachcoTTS head.    40  00  »o  (iO  00    35  (H)  to  65  00  I  50  00  to  60  00    30  00  to  50  00 

Teal  calves  * oeut^il      'J  50  to  7  50      2  75  to     7  50      (1  50  to     7  50      4  00  to     6  00 

Sheep do  j    4  00  to  5U0,    4  00to     5  50    4  874  to     6  00'  5  124  to    7  00 

Swine do!    290to  3 10  i                  3  60      425to     4  60                   4  37i 

C15CINXATI. 
Cattle: 
Fair  to  good  shipping 

steers o«utal      4  00  to  4  75,    425to     4  75      425to     4  75      4  50  to     5  20 

Commontochoieo  butch- 

ei-ft' grades i<nt«l.:     125  to  4  00       1  50to     4  35.    2  00  to     4  50 

i •o\»H,  heilVre,  <tc  . . .do       2  5u  to  :j  75      2  50  to     4  00  ,    2  50  to     4  25 

Sheep do.     2  UO  (o  4  50      3  00 to     525;    3  00to     4  75 

Swine do.      2^:5  to  3  UO      2  00  to     3  85  1    3  00to     4  20 


$10  50  to  $10  75 
9  26  to  10  25 
8&0to     900 


CHICAGO. 
Cattle: 

Extra  beeves  . . .  cm tal . : 

Choice  beeves do..j 

Good  beeven do..; 

Meilium  grades do . .  j 

Inferior uativt 8  ..  do.. 

Texaiis do..' 

Veal  calvi's do . .  I    2  75  to 

Sliccp do..     2  75  to 

Swine.... do..      2  65  to 


4  60  to 

4  10  to 
3  (iO  to 
3  <M)  to 
1  75  to 


5  00  I 
4  35  ' 
4  00 
3  50 
*JO0 


4  75  to 

5  25 

4  80  to 

5  00 

4  25  to 

4.50 

4  50to 

4  70 

3  50  to 

4  00 

4  00  to 

4  40 

3  1'5  to 

3  50 

3  75  to 

400 

1  Soto 

2  25 

200to 

2  50 

200to 
3  00  to 
3  00  to 
290to 


500 

4  75 

5  25 
425 


4  85  to 
4  60  to 
4  20  to 
385to 
2  00  to 


510 
4  70 
450 
4  15 
250 


4  50  3  00  to  4  75  3  00  to  5  00  3  00  to  5  00 
4  25  3  00  to  4  60  I  3  25  to  5  00  3  75  to  6  75 
3  00      2  00  to     3  75  .    3  00  to     4  00  ,    3  70  to     4  15 


BAINT  LOUIS.  i  ' 

Cattle:  i  I 

Choice  natives.. cent rtl.'    4  35  to  4  85      4  75 to     5  25|    4  60  to     5  10  i    4  80  to     515 
Fair  to  primi-  nativrs,  l 

3  3Ti  t<»  3  85      4  00  to     4  55      4  20  to     4  35  1     4  65  to     4  80 

2  751..  r;.'>o'     3  60  to     4  00  I    3  85  to     4  00  ,  4  121  to     *  «5 


<eutal 
Fair  to  good  biittlierrt" 

Ht^Ts rtnt  i' 

Comnion  to  good  »tot  k 

sJo^TS CPllt.il 

'rpXrlM!*  Jt|»d  (^lliiokn.-, 

r^'ijtal   

Sb«'«  p rent.O 

Swiufr , do.. 


2  50  I.. 


•J*J5to     2  75 


J  00  to     2  DO      3  25  to     4  00 


45  00 
250to  500 
450to  650 
380to    400 


450to  500 

200to  500 

SOOto  4  65 

800to  500 

2  50  to  8  75 


4  85  to  615 

4  50  to  4  70 

420to  440 

3  85to  415 

200to  260 


•J  151.1 


:;  50 
I  -'5 


ilo 


t  75 


3)^0'o     4  50 
3  50  to     5  5n       4  00  to     5  00  , 


300to  500 
a  50  to  5  75 
325to     360 


4  75to  510 

4  25  to  4  70 

3  75  to  4  40 

3  00  to  3  75 

350to  450 

3  00  to  4  7U 


2  20  to     2  76  I    3  10  to     3  00  1    3  60  to     4  301    2  90  to     4151    2  60  to     3  75 
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Juofl 

July. 

August 

Septomber. 

October. 

November. 

December. 

91  15   to 

1  .'lO      t4> 

111  70 
165 
05 
150 
80 
13  00 

$1  50   to  $t  72^ 
150   to    165 

65   to       95 
125   to    140 

75   to       90 
5  00   to  12  50 

$150   to  $175 
160   to    170 

65   to    100 
125   to    150 

70    to       75 
5  00   to  10  50 

$150   to$172J 
1  60   to  1  70 

65   to  1  02i 
1  25   to  1  50 

85   to     92} 
6  00   tollOO 

$185   to$195 

$160   to$200 
1  60   to  2  00 

65   to     95 
1  25   to  1  40 

90   to  1  00 
7  00    tol200 

$160  to$310 
160    to  205 

C5    to 

1  *ri  to 

72i  to 

4«00    to 

65   to     95 
125   to  150 

85   to     96 
6  00   tolOOO 

65    to  100 
1  25   to  1  35 

95   to  1  05 
8  00    tol350 

16  00 
14  00   to  15  00 

10  00   to  16  50 
14  «)   lo  15  00 

16  00   to  16  50 
14  00   to  15  00 

14  00   tol550 
13  00  toUOO 

14  00   tol550 
13  00   tol400 

15  00   tol550 
1100   tol250 

15  00   tol550 
1100   to  1250 

7  50   to 

800   to 

8   to 

950 

850 

9 

750   to    050 

8  00   to    8  50 

8   to        9 

7  60   to    9  50 

5  00   to    6  00 

7i  to         9.i 

750   to  950 

5  00   to  6  00 

6   to       9| 

760   to950 

5  00   to  6  00 

6   to       8} 

750   to850 

7  00    to  7  50 

74  to     8* 

7  50   to  8  50 

7  00  to  7  5(» 

7ito       9 

20   to 
15   to 
10  to 

15 
22 
10 
15 

15 
18   to       20 
15   to       16 
10   to       15 

12i  to       15 
18   to       20 
14   to       15 
10   to       16 

12ito     15 
20   to     30 
14   to     15 
10   to     15 

12}  to     16 
20   to     30 
14   to     15 
10   to     15 

12i  to     15 
20   to     30 
14  to     15 
10   to     15 

12i  to     15 
20   to     80 
14   to     15 
10   to     18 

I2Ho 
16  to 
J8  to 

15 
25 
25 

12|  to       15 
16   to       28 
18   to       28 

12   to       15 
16   to      26 
18   to       26 

12   to     15 
16   to     26 
18   to     26 

12   to     15 
16to       26 
18  to     26 

12  to     15 
16  to     28 
18  to     28 

15  to     16 

16  to     30 
18  to     30 

JIARKETS. 


;  $9  50  to  $10  00 


$825to$950      800to     925    $7  75 to   10  00 
8  00  to     8  50  1                    7  50  .. 
ti50to     700 


$10  50  $1050to$1075  $9 75 to $10 00  $9 75 to $10 25 


600to     «50' 650to  700 

r.  00  to  5.>  00  ,  30  00  to   50  00    25  00  to  35  00 

J  7*.  to  «  00  I     2  50  to     5  50  I    2  37  to  C  25 

:;  50  to  5  75  '    3  00  to    5  62i     3  75  to  5  75 

J70to     390  400to  425 


4  00  to     4  50;    3  75  to     4  35 


1  75  to  4  40 

3  00  to  4  25  i 

■2  '-0  to  4  25  I 

-  :»o  to  3  60 


1  7.-.  r..  4  2". 
3  CO  to  4  00 

2  25  to  4  75 

3  00  to  4  00 


3  75  to  4  50 

1  50  to  4  00 

2  75  to  3  75 
2  00  to  4  00 
2  75  to  3  70 


4fiOto 

4 1;:.  to 

4  25  to 
tOOlo 
1  50  to 

510 

4  7:. 

4  50' 
4  25 
2  00, 

4  75  to 
4  40  to 
4  10  to 
3  75  to 
2  00  to 

2  75  to 

3  25  t<» 

2  2.'»  to 

3  00  to 

400 

Am 

4  4o; 
400 

2  40' 

3  5'J 

5  25 

4  75 
3  85  1 

1 

4  80  to 
4  40  to 
4  00  to 
3  50  to 

1  75  t*i 

2  25  to 

iOOto 
.'75  to 

I  75 
550 
3  00 

1 

3  25  to 
2  50  to 
2  25  to 

4  75  to 

5  00 

4  70to 

5  00 

4  70  to 

4  25  to 

4  70' 

4  15  to 

4C5 

■1  15  to 

3 ::.  Ui 

4  40 

3  75  to 

4:5 

3  75  to 

iOOto 

3  75, 

2  25  to 

3  40 

:;  0(1  lo 

3  00fM 
3  JO  I.. 
2  75to 

-1  00 

3  4.-.  , 
3G0 

;;  iwi  to 
:•  7.'>  to 
3  40  to 

4  «M> 

3  r-i 
ioo". 

;:  (M)  to 
•J  .>o  t.> 

3  45to 

775to   1025     875to     950^    750to     950 
7  00to     850     625  to     7  00 


$10  00  to  $10  50 
7  75  to  975 
725  to     775 


650to     675 

30  00  to  45  00J  35  00  to   48  00   40  00  to  60  00 

2  25  to  5  50     4  00  to     6  25*     2  25  to  7  25 

3  75  to  525,    3  50  to     500,    3  00  to  4  80 
360to  380'     400to     430     390to  430 


400to     450     385to     440     380to     4 


37 


150  to     360 


1  50  to  4  00  1  50  to 
3  00  to  4  00,  3  00  to  3  651  3  00  to  3  50 
200to  425  235to  425  225to  425 

2  60  to  370  2  80  to  3  85'  3  00  to  400 


515      500  to     530  4  65  470to 

4  00  i I I  4  35  to 

4  10   1 1  3  80  to 

3  yo  ' 3  25  to     4  00  3  25 1  o 

2  :'.:*<     2  no  to     3  50     2  25tt»     2  7.".,  l-'^Oto 

2  >0       2  25  to      2  (>5     2  40  to      2  00  2  40  to 
500  I '  30'Uo 

4  75       2  50  to     4  75     2  50  to     4  25  3  00  to 

3  75      3  00  to     3  75     3 15  to     3^0  3  40  to 


I 


2  00  to      3  -J 


;iiot'» 


2  00  to 


4  80  4  70  to  4  85  4  70  to  4  80  4  70  to  4  80 
4  65  1  3  75  to  4  go'  3  75  to  H:o  3  75  to  4  60 
4  4(»  1     3  00  I o      3  00      3  00  lo      3  00      3  00  to      3  (50 


4000  to  6000 

2  00  to  7  50 
525  to  5  50 

3  50  to  4  31 


390to  450 

140to  360 

2W»to  250 

250  to  4  50 

350to  475 


490 
460 
4  20 
375 

2  25 
310  . 
4  75     2  75  to     4  75 

3  00  to      ij:. 

3  95     4  00  to     4  70 


4  65  to 
4  25  to 
3  75  to 
3  15  to 
175  to 


..-.I 


485 
450 
4  15 
3  05 
2  00 


4  50  to  4  70 

3  50  to  440 

3  00  to  3  GO 

2  00  lo  2  75 


1  00  I     2  2.'>  In      37."' 2  27  to      3  7.V     2  25  1  o      :;  75 

•J  or- [    2  15  to     :!  ?..     -J  OKI, I     J  •_•:.     I'vT.to     t  i:..    I'l'.'.  to     4  00 
4  00  I    2  riO  to     3  55     2  50  to     3  75     2  UO  to     3  80'    3  -0  to     4  00 
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LIVE-STOCK 


Products. 


Saikt  Louis— Cont'd. 

Horses: 

Pines liead. 

Soutnem  horses . .  .do. . 

Stxeetera do.. 

HcaTy  draft do.. 

Saddle  horses do . . 

Extra  diivers do.. 

Good  matches do.. 

Moles: 

Utol5handshigh.do.. 

15  to  16  hands  hi^h.  do. . 

16to  16i  hands  high.do. . 

NEW  OBLEAKS. 

Cattle: 

Corn-fed  beeves .  cental. 

Choice  Texas  boeTes, 
head 

Texas,  Ist  quality,  head. 

Texas,  2d  quality . .do. . 

Milch  cows do.. 

Calves do.. 

Sheep do.- 

Swine do.. 

Horses: 

Common  .■•■>••••. do.. 

Pings do 

Good  irorldng do. . 

Hules: 

Pirst-class do.. 

X'or  sngar  pUmtations, 
head 

For  city  use head. . 

For  rice  onltore,  small, 
head 


I 
January.     I    February. 


March. 


ApriL 


May. 


$10  00  to  $30  00 
'25  00  to  80  00 
75  00  to  90  00 
90  00  to  190  00 


$16  00  to  $35  00  i$15  00  to  $35  00 
30  00  to  85  00  !  ao  00  to  £5  00 
75  00  to  90  00  75  00  to  85  00 
95  00  to  190  00  95  00  to  190  OU 


110  00  to  170  00 
250  00  to  400  00 

55  00  to  95  00 
80  00  to  140  00 
U5  00  to  140  00 


110  00  to  170  00 
250  00  to  400  00 


$15  00  to  $33  00 
.'iOOOto  90  00 
75  00  to  90  00 
95  00  to  190  00 


$15  00  to  $35  00 
aOOOtu  90  00 
75  00  to  OU  OO 
95  00  to  190  00 


110  00  to  170  00  iliO  00  to  170  00  110  00  to  170  00 
250  00  to  400  00  ;250  00  to  400  00  250  00  to  400  00 


40  00to  80  00  35  00to  75  00  35  00to  80  00 
60  00tol20  00  55  OOto  11500  55  00  to  11500 
100  00  to  120  00  I  95  00  to  115  00  !  95  00  to  115  00 


2  OOto  4  50   2  OOto  4  50 


30  00  to  35  00 

15  00  to  25  00 

30  OOto  90  00 

6  OOto  8  00 

2  00  to  4  00 

3  00  to  4  00 

50  00  to  100  00 


100  00  to  175  00 
175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 


30  00  to  35  00 
15  00  to  25  00 
30 OOto  90  00 
6  00  to  9  00 
2  OOto  4  00 
2  50  to  3  50 

50  00  to  100  00 


100  00  to  175  00 
175  00  to  225  00 


I 
250to     5001    350to     500 


30  00  to  35  00  1 
15  00  to  25  00 
25  00  to  75  00 
6  00  to  0  00 

2  OOto  4  50 

3  50to  4  50 

CO  00  to  100  00 


30  OOto  35  00 

15  00  to  25  00 

25  OOto  75  00 

0  00  to  9  00 

2  OOto  4  50 

3  OOto  3  50 

50  00  to  100  00 


100  OOto  175  00  100  OOto  175  00 
!l75  00  to  225  00  175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 


175  00  to  225  00  175  00  to  225  00 
100  00  to  150  00  100  00  to  150  00 


35  00  to  100  00 
75  00  to  130  00 
95  00  to  130  00 


SOOto  500 


30  00  to  35  00 

15  00  to  25  00 

25  OOto  75  00 

OOOto  900 

2  OOto  4  50 

SOOto  450 

50  00  to  100  00 


100  00  to  175  00 
175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 
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Jane. 


#20  00  to  $40  00 
30  00to  85  00 
85  00  to  110  00 

100  00  to  150  00 
75  00  to  150  00 

100  00  to  145  00 

250  00  to  400  00 

5500to  8500 

75  00  to  140  00 

110  00  to  140  00 


300to     450 

2300to  3000 
2000to  2400 
15  00  to  18  00 
25  00to  75  00 
OOOto  9  00 
200to  400 
aOOto     450 

50  00  to  100  00 


$23  00  to  $40  00 
40  00to  70  00 
80  00  to  100  00 
90  00  to  140  00 
75  00  to  150  00 
125  00  to  175  00 
250  00  to  400  00 

5000to  9000 
8.^00  to  140  00 
110  00  to  140  00 


100  00  to  175  00 
175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 


July. 


$25  00  to  $40  00 
40  00  to  70  00 
80  00  to  100  00 
00  00  to  140  00 
75  00  to  150  00 
125  00  to  175  00 
225  00  to  400  00 

55  00  to  95  00 
85  00  to  140  00 
110  00  to  140  00 


SOOOto  35  00 

24  00  to  28  00 
15  00to  20  00 

25  00  to   75  00 
500to     800 

2  00  to     4  00 

3  00to     4  50 

50  00  to  100  00 


100  00  to  175  00 
175  00  to  225  00 


175  00  to  225  00 
100  00  to  150  00 


August.         September.        October.        Kovember.      December. 


$25  00  to  $40  00  $25  00  to  $40  00 


SOOOto  35  00 

24  00to  28  00 
15  00  to  20  00 

25  00to  75  00 
SOOto  8  00 
200to  400 
SOOto  450 

50  00to  90  00 

io'odtoiiooo 


4000to  7000  SOOOto  7000$4000to  700U 
7000tol0$00  SOOOto  10000  SOOOto  9000 


$20  00  $25  00  to  $40  00 


90  00  to  133  00  90  00  to  125  00 
75  00  to  150  00  75  00  to  150  00 
125  00  to  200  00 125  00  to  200  00 


5000to  9000  SOOOto  9000  5000to  8500 
85  00  to  135  00  90  00  to  140  00  85  00  to  140  (io 
110  00  to  105  00  110  00  to  175  00110  00  to  175  00 


8500  to  130  00 
70  00  to  125  00 
85  00  to  135  00 


SOOOto  3500 

24  00  to  28  00' 

15  00  to  20  go: 

2500 to  75  00  3500 to  80  00 
5  00  to  800  5  00  to  8  00 
200to  400|  200to  400 
SOOto  450  SOOto  450 

5000to  9000  5000to  9000 

'goooto'izooo  Mootoido'oo 

175  00  to  225  00140  00  to  210  00 


125  00  to  190  00 

140  00  to  200  00  !140  00  to  210  00; 


250to     400 


35  00  to  80  00 

700to  900 

200to  400 

350to  450 


50  00  to  90  00 
90  00  to  120  00 


160  00  to  190  (X^ 


SOOOto  70  00 
80  00  to  100  00 
90  00  to  125  00 
75  00  to  150  00 
85  00  to  200  00 


SOOOto  7000 
75  00  to  140  00 
110  00  to  173  00 


250to  400 


35  00  to  80  00 
7  00  to  900 
200to  400 
SOOto  450 


45  00  to  75  OO 
90  00  to  100  00 


150  00  to  210  00 


160  00  to  200  00  150  00  to  210  00 
100  00  to  110  00 100  00  to  120  00 105  00  to  135  00 100  00  to  120  00 


12  Aa 
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POEK  PACKING. 

Tlie  following:  statistics  have  been  compiled  from  the  annual  report  of 
the  Cincinnati  Price  Current.  The  "i)acking  year"  consists  of  a  "sum- 
mer season,"  from  March  1  to  November  1,  and  a  "winter  season,"  from 
November  1  to  March  1.  The  imi)ortance  of  the  summer  season  for 
operations  in  pork  is  increasing,  and  with  the  abundant  supply  of  ice 
during  the  summer  of  1879,  there  was  a  large  increase  in  number  paeked 
during  the  summer  as  compared  with  the  number  in  the  year  previous. 
The  great  pork-producing  region  of  our  country  is  in 

THE  WEST. 

SuiiMER  PACKING. — The  summer-packing  season  of  1879  opened  with 
a  fair  supply,  and  at  prices  not  much  changed  from  the  year  previous. 
The  numbers  i>acked,  weight  per  head,  and  the  yield  of  lard  during  the 
last  four  summer  seasons  were  as  follows : 


Season. 


1876 
1877 
1878 
1879 


Ifumbers. 


2, 357, 866 
2, 543, 120. 
3, 378, 044 
4, 051, 248 


Aggrepat© 
net  weight 


Pounds. 
424, 870, 300 
484,553,471 
031,  807, 730 
743,525,500 


AverafT© 
net  weijiht 
per  head. 


Pounds. 
184.10 
100. 57 
187.  03 
183.53 


Airci'ecate 
yield  of  lard. 


Pounds. 
70, 040, 080 
85,364,176 
113,940,500 
129, 580, 672 


Arera«?e 

yield  of  la  i-d 

per  hcAd. 


Pounds. 
30.3/i 
33.56 
83.73 
31.98 


The  numbers  packed  at  the  six  leading  cities,  Chicago,  Cincinnati, 
Saint  Loiiis,  Milwaukee,  Louisville,  and  Indianapolis,  together  Avith 
other  prominent  points,  during  the  last  three  years,  were  as  follows: 


Packing  points. 


Chicago 

Cincinnati 

Saint  Louis 

Milwaukee 

Louisville 

Indianapolis 

Total  for  the  six  cities 

Cleveland,  Ohio 

Cedar  llupida,  Iowa 

Kansas  City,  Mo 

Bes  Moines,  Iowa 

Detroit,  Mich 

other  points 

Grand  total 


1876. 


1, 31.5, 402 

121, 173 

131, 158 

CO,  827 

9,500 

283, 621 


1.921,681 
187,  392 
105,580 
66,  754 
28,609 
24,  000 
23,850 


1877. 


1,508,026 
134, 416 
148, 277 
54.785 
10,800 
204, 264 


1878. 


2, 017, 841 
154, 517 
142.  000 
107,  053 
25.000 
312,  224 


2, 069,  rm 

146, 048 
110, 130 
77, 821 
34,  503 
34,  028 
71,022 


2, 357, 866   2, 543, 120 


2, 7.'8,  635 
229,  385 
195,  200 
99,517 
12, 027 
30, 302 
52, 978 


3,378,044 


1879. 


2,155,418 
149.934 
350,000 
67,537 
25,000 
243, 500 


2, 991, 389 
319,  865 
141,685 
14.'>,  638 
49,800 
61,675 
341,196 


4, 051, 248 


Winter  packing. — The  record  of  number  of  hogs  packed  in  the 
West  during  the  winter  season  of  1879-'80  shows  a  total  of  6,950,451, 
against  7,480,048  in  1878-'9,  the  decrease  in  head  being  530,197,  and  at 
same  w^eight  as  1878-'9,  the  decrease  is  equal  to  004,453  hogs,  or  9  per 
cent.  At  the  six  large  cities  tliere  was  a  decrease  of  720,508  hogs,  and 
at  all  other  or  interior  places  an  increase  of  190,311,  compared  with  the 
preceding  year.  The  gains  and  losses  by  States  are  shown  in  an  accom- 
panying table.  The  aggregate  number  packed  for  twelve  months  end- 
ing March  1, 1880,  is  11,001,699,  which  exceeds  the  i)revious  year  143,007. 
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THE  AVERAGE  WEIGHT. 

The  average  weight  of  hogs  packed  during  the  winter  was  212.94 
pounds  net,  a  decrease  of  4.20  pounds,  or  5J  pounds  gross.  AU  States 
show  a  decrease,  excepting  Indiana,  the  aAcrage  of  which  is  slightly 
greater  than  last  year,  owing  to  an  increased  average  at  Indianapolis, 
where  60  per  cent,  of  the  number  were  packed,  the  other  packing  in  the 
State  showing  a  large  falling  off  in  the  average  weight,  compared  with 
last  year.  Nebraska  and  Kansas  show  the  largest  falling  off  in  average, 
the  next  in  order  being  Tennessee,  Ohio,  Kentucky,  Missouri,  &c.  The 
gains  and  losses  by  States  are  sliown  in  an  accompanying  table.  The 
aggregate  net  weight  of  the  winter  packing  was  1,480,008,518  pounds, 
or  144,282,746  pounds  less  than  the  preceding  winter. 

THE  YIELD  OF  LARD. 

The  general  average  yield  of  lard  per  hog  jfor  the  winter  shows  36.33 
pounds,  a  decrease  of  3.08  pounds,  which  is  relatively  greater  than  the 
fcJling  off  in  weight,  but  this  is  consistent  with  the  understood  manu- 
fikJture  during  the  season,  and  the  difference  in  lard-yielding  quality  of 
hogs.  The  percentage  yield  of  lard  is  17.06  of  net  weight,  against  18.14 
per  cent,  last  year,  and  17.08, 15.78,  and  16.28  in  the  three  previous 
years,  respectively.  The  aggregate  production  of  lard  for  the  winter 
was  252,439,188  pounds,  or  704,967  tierces  of  330  pounds  each,  being  a 
decrease  of  42,313,170  pounds,  or  128,221  tierces,  compared  with  the 
preceding  winter. 

COST  OF  HOGS. 

The  average  cost  of  hogs  for  the  winter  is  $5.22  per  100  pounds  net,  or 
$4.18  gross,  and  is  $1.66  per  100  pounds  net,  or  $1.33  gross  greater  than 
the  preceding  year.  The  aggregate  cost  of  hogs  was  $77,231,648,  being 
an  increase  of  $19,402,056,  while  there  was  a  deficiency  of  144,282,746 
pounds,  or  9  i>er  cent,  in  net  weight.  The  average  cost  per  100  pounds 
is  47  per  cent,  greater  than  the  preceding  year.  The  average  price  paid 
during  the  past  ten  winter  seasons  is  $4.79  per  100  pounds  gross,  or 
$5.99  net 

The  following  table  shows  the  comparative  receipts  of  the  last  four 
winter  seasons : 


states. 


Ohio 
Indii 

minois 

Iowa 

Hissoori 

Kansas 

Nebraska 

Hnmesota.... 
Wisconsin  . .  - . 

Hichi  j^an 

Kentacky  .... 
TenneRSoe  . . . , 
Miscellaueoua 

Total... 


1876-'77. 


1877-78. 


Number 
packed. 


813. 
530, 

1,  do.!, 

419, 
644, 
31, 
40, 
24, 
260, 

25:., 
2a, 


Per  cent 
of  the 
■whole. 


Number 
j  packed. 


I5, 101, 308 


15. 93  834, 132 
10.37  I  496,025 
37.28  2,714,748 


8.21 

12.61 

.02 

.90 

.47 

5.  2:1 

1.73 

O.Ul 

.OJ 


486,  850 
804,  014 
41,  470 
56,000 
23,  700 
412,014 
120,  005 
318.  .'{01 
00,  H97 
30, 000 


Per  cent 
of  the 
whole. 


100. 00  6, 505, 446  I 


14.36 
7.63 
41. 73 
7.49 
12.37 
.64 
.80 
.30 

c.  :i4 

1.81 

4.  8!» 

1.  o;{ 

.40 


1878-79. 


Number 
X>acked. 


932. 878 

682. 321 

3,  214, 896 

509,  703 

965,  839 

132,  346 

80.  058 

18,  4.50 

472, 1(18 

132,  976 

212, 412 

40,  .561 

25,  500 


Per  cent 
of  the 
whole. 


12.47 

9.12 

42.97 

7.59 

12.91 

L78 

1.03 

.25 

6,34 

1.77 

2.84 

.54 

.34 


100.  00  j7, 480,  64b  I      100.  00   6, 950, 451 


1879-'80. 


Number 
packed. 


914,964 

604, 186 

2,  784, 754 

658,085 

926,  931 

137,  780 

57,481 

32,990 

S'^H,  720 

120,  :{94 

250, 403 

42,  897 

24,800 


Percent 
of  the 
whole. 


13.1(1 

8.e» 

40.07 

9.47 

13.34 

1.98 

.83 

.47 

5.  59 

1.73 

3.69 

.62 

.36 


100.00 
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The  average  weight  per  head,  the  average  weight  of  lard,  and  the 
average  cost  per  cental  in  the  diflferent  States  is  shown  in  the  following 
table: 


1876-'77. 

1877-78. 

states. 

II 
ss . 

sp 

< 

Pounds. 
2iai5 
199.41 
218.09 
207. 75 
213. 93 
240. 41 
220.39 
249.94 
226. 67 
232.35 
222.52 
208. 04 
213. 70 

< 

Pounds. 
36.49 
29.69 
35.19 
33.26 
83.88 
37.16 
38.10 
29.30 
30.73 
32.90 
33.10 
31.48 
32.39 

;-^ 

$7.20 
7.02 
7.42 
6.82 
7.05 

a  61 

6.78 
6.49 
7.11 
6.92 
6.99 
6.74 
7.16 

< 

Pounds. 
223.85 
214.32 
229.57 
220.53 
219. 74 
267.48 
232.28 
261.10 
236.51 
234.88 
223.72 
208.65 
215.33 

J5 

QJjJo         

Pounds. 
39.00 
34.42 
39.73 
37.70 
39.12 
42.20 
47.71 
44.11 
39.14 
36.94 
34.67 
31.58 
32.46 

$5.15 

4.93 

lUinois       

5.10 

4.48 

MiMoiiri          

4.82 

4.36 

"KAltrAlilc  A              ........................... 

4.40 

IVf inueaota    ...•....>.•.......•.•..•*.... 

4.42 

4  83 

Mifhifffln    

4.83 

5.35 

T**iinPKae©      .   •••.•••••••-•••••••••••••• 

5.03 

5.31 

Grand  average..... 

215.92 

34.08 

7.18 

226.04 

88.61 

4.99 

States. 


1878-79. 


Ohio 

Indiana 

Illinois 

Iowa 

Hiasouri 

Kansas 

Kebrasloi 

Minnesota 

Wisconsin 

Michigan 

Kentucky 

Tennessee 

Miscellaneous 

Grand  average 


Pounds. 
210. 47 
193.80 
225.71 
211. 98 
213.32 
221.14 
231.02 
263.  09 
220.81 
210.69 
210. 11 
209.49 


217.14 


Pounds. 
35.09 
29.09 
44.00 
87.73 
40.83 
89.46 
44.29 
30.09 
36.22 
32.60 
32.29 
32.95 
31.37 


«  u 


$3.63 
a  42 
a  74 

a  14 
a4o 

3.29 

a  14 

2.97 

a  47 
a  37 
a  36 
a  17 
a66 


39.40  I 


1879-'80. 


C   9 


Poutxds. 
202.11 
194.90 
223.31 
210.56 
207.31 

2oaoo 

217.88 
262.22 
215.90 
20a25 
20a89 
200.30 
200.12 


a  56        2ia  94 


Pounds. 
3a  54 
27.46 
40.37 
36.68 
36.54 
3a  41 
43.11 
30.00 
31.92 
32.23 
29.96 
29.31 
30.32 


36.32  , 


••a 


$5.31 
5.14 
6.41 
4.87 
4.96 
4.91 
4.70 
4.65 
5.16 
5.14 
5.24 
4.88 
5.43 


5.22 


Summer  and  winter  packing   consolidatbd.— The  following 
table  shows  the  result  of  the  last  four  packing  seasons  in  the  West : 


Years. 

Summer. 

Winter. 

Aggregate. 

Average 

weight 
per  head. 

Aggregate. 

Ayerago 

lar? 

per  head. 

Aggregate. 

1876-'77 

1877-78 

1878-79 

1879-80 

2,857,866       5,101,308 
2,  543, 120       6,  505,  446 
a  37S,  044       7,480.  W8 
4,051,248      6,950,451 

7, 459, 174 
9. 048,  566 

10,  858, 692 

11,  001, 699 

206.01 
216.07 
207.77 
202.11 

1, 526, 357, 390 
1, 955, 160,  434 
2, 250,  l.')8,  094 
2, 223, 604, 018 

32.79 
37.19 
37.63 
84.72 

243, 918, 870 
336, 557, 676 
408,701,858 
882, 019  860 
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IN  THE  EAST. 


SUM3IER  AND  WINTER  PACKING. — ^The  following  table  shows  the  re- 
ceipts of  live  and  dressed  hogs  during  the  last  three  packing  years,  by 
seasons,  on  the  Atlantic  coast : 


1877 

-'78. 

Cities. 

Summer. 

Winter. 

Live. 

Dressed. 

Live. 

Dressed. 

Boston      '- • 

213,634 
774, 157 
210, 750 
196,107 

9,565 
17,785 
22,400 

5,000 

141, 933 

636. 127 

93,600 

128,916 

27,907 

New  York 

38,229 

Philadelpbia 

37,250 

Bahimoiv 

25,000 

Totfti .....T..... »r r     - 

1, 394, 648 

54,750 

1,000,962 

128,386 

CiUet. 


1878-79. 

Cities. 

Sommer. 

Winter. 

Live. 

Dressed. 

411 
8,334 
26,342 

2,500 

Live. 

Dressed. 

Boston 

314,861 

1,045,332 

215,820 

231, 816 

208, 848 
776, 317 
114, 910 
140, 328 

19,531 
63,401 
48  660 

Wew  York  

ThiliidelphiA.  ..•..••>•-•>•••••••>••••>••>•>- 

Baltimore '. 

27,500 

Total 

1, 807, 829 

32,587 

1,232,403 

149,092 

1879-'80. 


Snmmer. 


Live. 


Boston 363,423 

KewYork 1,100,994 

Philadelphia I  233,270 

Baltimore 229,257 

Total I  1,926,944 


Dressed. 


2,929 
10, 985 
71, 380 

3,000 


88,294 


Winter. 


Live.        Dressed. 


248,642 

652,590 
108,200 
120,838 


1, 130, 270 


19,661 
51,113 
65,276 
25,000 


161, 060 


Interior  cities. — ^The  number  packed  in  three  interior  cities  of  New 
York  during  three  packing  years  is  stated  as  follows: 


Cities. 

1876-77. 

1877-78. 

1878-79.  '  1879-'80. 

Albany 

80, 000 
15,000 
135,250 

15, 000 
15,  000 
139,  930 

33.  353          20. 000 

15,000  ,        20,000 

201, 141         237,  988 

Trov 

Biifniio _. 

Total 

180, 250 

169, 930 

249  494  1      277, 988 

ON  THE  PACIFIO  SLOPE 


California. — It  was  expected,  a  year  ago,  that  the  supply  of  hogs  for 
J 879  in  California  would  show  a  decrease,  compared  with  the  previous 
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year,  owing  to  the  discouraging  influence  of  low  prices,  but  the  reports 
furnished  us  indicate  a  slight  increase  in  packing,  and  for  the  coming 
season  it  is  expected  that  there  will  be  no  decrease.  San  Francisco 
continues  to  do  the  largest  part  of  the  packing,  and  operations  are  car- 
ried on  throughout  the  year  at  this  point.  The  number  of  hogs  packed 
at  San  Francisco  and  the  estimated  number  at  other  parts  of  the  State 
was  290,000,  against  280,000  last  year.  The  number  packed  in  Oregon 
is  estimated  as  smaller  than  last  year,  and  is  placed  at  80,000,  against 


120,000  in  1878. 


RECAPITULATION. 


The  total  number  of  hogs  packed  in  the  United  States  during  the  last 
four  years  is  as  follows : 


Section. 

1870-77. 

1877-78. 

1878-79. 

1879-'80. 

The  West 

7.409,174 

2,551,239 

305, 000 

9, 048, 560 

2, 703, 670 

310,  000 

10, 858, 692 

3, 222,  Oil 

400,000 

11,001,699 

TheEast   

3  524,546 

The  Pacific  slope 

370,000 

Total  

10, 265, 413 

12, 062, 236 

14, 480,  703 

14,896,245 

EUKOPEAN  STATISTICS. 

The  following  table  gives  the  average  annual  yield  of  wheat  in  the 
principal  producing  countries  of  the  world  j  also,  the  estimated  yield 
for  the  crop  of  1879  : 


Country. 


Average  year. 


1879. 


France 

Russia 

Germany 

Spain 

Italy 

Auatria-Hungary  . 

Great  Britain 

Turkey  in  Europe 

Konmania 

Beljtium ,.. 

Algiers 

Canada  

Australia 

Egypt 


BushcU. 

289,  500,  000 

226,  4U0,  000 

124,  520,  000 

118.860,000 

110,  370,  000 

104,  710,  000 

104,  000,  000 

42, 450,  000 

33,  960,  000 

24, 055,  000 

25, 470,  000 

16,  980,  000 

18, 3H5, 000 

16, 980,  000 


ButhfU. 
229, 230,  000 
198, 100, 000 
113. 200, 000 
99, 050, 000 
84, 900,  000 
79,  240,  000 
59,  430,  000 
36,  790, 000 
28,300,000 
18. 365. 000 
21.225,000 
10,  980, 000 
22, 074, 000 
14, 150. 000 


Among  the  above  countries,  France,  Germany,  and  Spain,  in  an 
average  year,  raise  sufficient  for  home  consumption.  Russia,  Austria- 
Hungary,  Turkey  in  Europe,  Australia,  Canada,  Algiers,  and  Egj^)t 
have  a  surplus  for  export,  while  Great  Britain  usually  imports  nearly 
100,000,000  bushels. 

The  agricultural  returns  from  Great  Britain  and  Ireland  made  on 
June  4, 1879,  show  a  total  cultivated  area  of  31,97G,000  acres  in  Great 
Britain,  15,330,000  in  Ireland,  and  125,000  acres  in  the  Isle  of  Man  and 
Channel  Islands.  Thus  for  the  whole  of  the  United  Kingdom  the  cul- 
tivated area  was  in  1879  47, 437,0(10  acres,  exclusive  of  heath  and  mount- 
ain pasture  and  of  woods  and  plantations. 

In  Great  Britain  the  area  returned  as  under  cultivation  has  increased 
by  121,000  acres  since  1878,  and  by  204,000  acres  since  1877,  and  tlie 
total  increase  since   1869  is  no  less  than  1,637,000  acres.      Of  this 
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increase,  rather  more  than  two-thirds,  or  1,134,000  acres,  was  in  England, 
228,000  in  Wales,  and  275,000  in  Scotland. 

In  Ireland  the  cultivated  area  shows  a  decrease  of  9,000  a<rre8  since  a 
year.  The  decrease  in  1878  was  82,000  acres,  and  in  1877  nearly  300,000 
acres.  This  decrease  is  mainly  due  to  much  land  being  classed  as  barren 
mountain-land  which  was  formerly  classed  as  pasture. 

Looking  at  the  details  of  the  various  crops,  it  is  seen  that  the  area 
under  wheat  in  Great  Britain  in  1879  was  2,890,000  acres,  being  a  de- 
crease of  328,000  acres  from  the  previous  year.  In  Ireland  there  was  a 
firactional  increase.  The  wheat  crop  of  the  United  Elingdom  has  de- 
creased by  nearly  a  million  of  acres,  or  a  fourth  of  its  area,  since  1869, 
when  there  was  3,982,000  acres  under  wheat. 

Barley  has  partly  taken  the  place  of  wheat,  being  this  year  sown  on 
2,932,000  acres,  an  increase  of  209,000,  or  nearly  8  per  cent.,  over  1878. 
Oats  were  sown  on  3,998,000  acres  in  the  United  Kingdom,  being  a  de- 
crease of  126,000  acres  since  1878.  This  crop  has  steadily  declined  since 
ten  years.  The  large  importations  of  Indian  com  have  doubtless  com- 
I)eted  largely  with  tbe  oat  crop,  and,  therefore,  tended  to  diminish  the 
breadth  sown.  In  the  green  crop  there  is  not  much  variation.  The 
area  planted  in  potatoes  shows  an  increase  of  33.000  acres  in  Great 
Britain  and  a  slight  decrease  in  Ireland ;  the  to^tal  area  planted  was 
541,344  acres  in  Great  Britain  and  842,621  in  Ireland. 

In  live  stock  there  has  been  an  increase  of  horses  and  cattle  and  a 
decrease  in  sheep  and  swine.  The  total  numbers  for  the  United  King- 
dom are,  horses,  1,955,394;  cattle,  9,961,536;  sheep,  32,237,958;  swine, 
3,178,106.  Swine  nave  decreased  in  number  in  Great  Britain  nearly  16 
per  cent,  since  1878.  In  Ireland  the  same  proportionate  reduction  has 
taken  place ;  the  competition  of  American  bacon  is  the  main  cause. 

AUSTRALIA. 

From  the  returns  of  Australia  it  appears  that  rather  more  than 
2,500,000  acres  of  land  are  sown  in  wheat,  being  twice  the  area  sown 
eight  years  ago.  The  average  yield  was  about  ten  bushels  per  acre :  the 
largest  wheat  growing  district  (South  Australia)  has  an  average  of  little 
more  than  seven  bushels  per  acre,  while  New  Zealand  averaged  nearly 
23  bushels,  and  New  South  Wales  14f  bushels  per  acre.  Oats  were 
grown  on  467,000  acres  and  averaged  25  bushels  per  acre.  Indian  corn 
is  only  grown  to  any  extent  in  New  South  Wales,  and  was  186,000  acres 
in  area  and  yielded  32  bushels  per  acre.  Potatoes  were  planted  on 
88,000  acres  and  averaged  a  yield  per  acre  of  112  bushels ;  in  New  Zeal- 
and the  yield  averaged  170  bushels  per  acre.  In  live  stock  there  are  in 
Australia  rather  more  than  a  million  of  horses,  7,250,000  cattle,  and 
61,000,000  sheep. 

FEANCE. 

In  France  the  acreage  sown  in  wheat  was,  within  a  small  fraction,  the 
same  as  in  1878,  viz,  17,200,000  acres.  The  yield  i>er  acre  was  less  than 
the  poor  yield  of  last  year,  and  is  estimated  at  a  fraction  above  13  bushels 
per  acre.  The  total  crop  is  estimated  at  229,000,000  bushels  for  1879; 
the  crop  in  an  average  year  is  289,500,000  bushels,  consequently  the  crop 
of  1879  fixlls  short  of  an  average  60,500,000  bushels,  or  nearly  2i  per  cent. 

From  the  Bulletin  Statistique  it  appears  that  the  area  plajited  in  vine- 
yards in  France  was  greatest  in  1874,  when  it  amounted  to  6,040,820 
acres,  a  surface  equal  to  one-fourth  of  the  State  of  Ohio.  There  was  a 
gradual  decline  in  the  area,  caused  by  disease,  till  in  1878  it  was 


Digitized  by 


Google 


184 


REPORT   OP   THE   COMMISSIONER   OF   AGRICULTURE. 


5,200,000  acres.  The  crop  of  1878  was  stated  at  1,286,546,000  gallons, 
being  a  decline  6f  202,944,000  gallons  from  the  year  pi'evious,  and  a  de- 
cline of  213,799,000  gallons  from  the  average  of  the  ten  previous  years. 
This  growing  deficit  was  attributed  to  the  appearance  of  the  phylloxera 
and  reappearance  of  the  oidium.  For  the  year  1879,  in  the  absence  of 
official  returns,  it  was  estimated  by  L'Economist  Francais  that  988,000 
acres  had  been  destroyed  and  460,000  acres  seriously  injured  by  the 
phylloxera.  The  crop  was  subjected  to  the  most  unfavorable  atmos- 
pheric conditions,  which,  with  the  ravages,  of  the  phylloxera  and  oidium, 
gave  a  return  of  only  678,994,000  gallons,  a  decline  of  nearly  one-half 
from  the  crop  of  1878,  and  only  one-third  the  amount  for  1874. 

AVERAGE  YIELD  PER  ACRE. 

The  following  estimates  of  the  average  yield  per  acre  of  principal  crops 
were  published  by  the  international  statistical  congress  in  France  a  few 
years  since : 


CouDtry. 

1 

q5 

is 

1 

O 

Corn. 

1 

H 

Great  Britain 

Bush. 
29.9 
15.6 
12.6 
17.6 
29.2 
27.9 
17.1 
16.1 

Bush. 
34.5 
15.2 
18.6 
17.2 
16.9 
26.4 
15.8 

Bush. 
39. 
17.5 
14.5 
25.8 
20.9 
35.1 
20.8 
18.4 

Bush. 
45.9 
19.8 
14.2 
33.9 
33.2 
42.5 
25.4 

Bush. 

Bush. 

Bush. 
165.4 
84.2 
137.8 

Lbt. 

Austria 

15.6 
17.1 

13.9 
10.8 

Riiiiirarv . . . .•. 

677 

Prussia 

Bavaria 

25.7 

"iai" 

16.1 

12.4 
24.9 
19.4 

105. 
19L 
128. 
126. 

1,480 

1,177 

972 

Belgium 

France 

Snain 

SUGAE  CEOP  OP  THE  WOELD. 

It  is  estimated  that  the  supply  of  sugar  for  the  world  is  about  6,000,000 
tons.  This  estimate,  of  course,  does  not  include  the  unknown  quantity 
of  China,  which  exports  25,000  tons  annually,  nor  of  similar  countries 
inaccessible  to  investigation;  it  does,  however,  include  British  India, 
which,  although  a  non-exporting  ex)untry,  produces  for  home  comsump- 
tion  1,450,000  tons  annually.  The  following  estimate  of  the  crops  of 
the  years  1878  and  1879  gives  the  quantity  produced  in  all  the  princi- 
pal sugar-producing  and  exporting  countries: 

BEET-ROOT  SUGAR. 


Country. 

lS79-'80. 

1878-79. 

Friinoo     ................... 

tons.. 

2^,000 
390,000 
360,000 
215, 000 
66,000 
25,000 

432,000 

do... 

428,000 

A  nstria-Hnncmrv            ... 

do... 

405, 000 

RuBsia-Polaiiil 

do... 

215, 000 

Beljriuni 

do... 

70,500 

^otlierliuidfl  And  otlierfl    .... 

............>> ••do... 

30,000 

Total 

1, 335, 000 

1,572,500 
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Country. 


187»-'80. 


1878-79. 


Cuba tons. 

Porto  Rico do., 

Jamaira-Ilayti do.. 

Martiniqae do.. 

Gnadaloupe do.. 

Trinidad do.. 

Borbadoes do.. 

Demerara .'.... .do.. 

Brazil  (exports) do.. 

Pern  (exporto) do.. 

Jara  (exports) do.. 

Hanfla  (exports) do.. 

Australia  (exports) do.. 

Sandwich  Islands  (exports) do.. 

KOS-KXPOBTINQ  COUNTRIES. 

Spain tons. 

(^hin  China do.. 

Japan do.. 

Mexico do.. 

English  India do.. 

Egypt  (prodnoes) do.. 

Total  canesngar 

Total  beet  sugar 

Grand  total ^ 


625,000 
90,000 
25,000 
40,000 
50,000 
55,000 
50,000 
60,000 

140.000 
80,000 

180,000 

120,000 
20,000 
12,000 


15.000 
25,000 
15,000 
30,000 
1.450,000 
50,000 


8,132,000 
1,355,000 


645,000 
90,000 
25,000 
40.000 
50,000 
57,000 
54,000 
60.000 

101.000 
85.000 

215,000 

120,000 
20,000 
12,000 


15.000 
25,000 
15,000 
30,000 
1.450.000 
80.000 


3.139.000 
1.572,600 


4,487,000 


4,721,500 


The  United  States  produces  110,000  tons,  of  whicli  Louisiana  contrib- 
utes 100,000. 

CONCLUSION. 

In  conclusion  I  would  remark  that  in  addition  to  the  monthly  report  on 
the  condition  of  crops  made  by  this  division  there  have  been  many  in- 
vestigations and  compilations  made  for  members  of  Congress,  agricult- 
ural societies,  and  boards  of  trade,  which,  although  of  a  public  charac- 
ter and  value,  are  not  published,  for  want  of  space,  in  this  report. 

CHAELES  WOETHINGTOl!^, 
Statistician. 
Hon.  W.  G.  LeDuc, 
CammissioneTj 


REPORT  OF  THE  ENTOMOLOGIST. 

Sir  :  I  have  the  honor  to  submit  the  following  report  of  a  part  of  the 
investigations  carried  on  by  the  Entomological  Division  of  the  Depart- 
ment of  Agriculture  during  the  past  year.  These  researches  have  been 
briefly  as  follows :  The  completing  of  the  investigation  of  insects  in- 
jurious to  the  cotton-plant,  which  was  begun  in  1878  j  the  beginning  of 
an  examination  of  insects  injurious  to  orange  trees ;  and  a  study  of 
various  other  insects  of  economic  importance  which  have  been  brought 
to  the  attention  of  the  Department. 

The  work  of  this  year  on  the  cotton-insect  investigation  consisted  of 
clearing  up  some  obscure  points  in  the  life  history  of  the  cotton-worm 
and  boll- worm,  the  condacting  of  an  extensive  seriesof  experiments  with 
remedies,  and  the  writing  of  a  report  upon  the  whole  investigation,  which 
has  been  published. 
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Much  information  lias  been  gained  respecting  insects  injurious  to 
orange  trees.  Accounts  of  a  few  of  these  insects  are  included  in  the 
following  report.  But  I  am  able  to  present  at  this  time  only  a  small 
part  of  the  data  which  I  have  collected  on  this  subject,  owing  to  lack  of 
time  for  preparing  the  remainder  for  the  press. 

Accounts  of  many  other  insects  which  have  been  studied  during  the 
year  are  not  included  in  this  report,  as  in  many  instances  it  is  desirable 
that  fuither  observations  be  made  before  publishing  the  results  obtained. 

Believing  that  the  work  of  this  Division  should  be  of  a  practical  na- 
ture, I  have,  in  my  investigations,  confined  myself  as  far  as  possible  to 
the  study  of  the  habits  of  insects  and  to  experiments  with  remedies. 
However,  for  the  sake  of  scientific  accuracy,  it  is  necessary  that  the  ex- 
act zoological  position  of  the  species  described  should  be  indicated,  and 
that  the  new  species  should  be  characterized  in  a  technical  manner. 
This  is  a  work  which  can  be  well  done  only  by  one  who  devotes  his  ex- 
clusive attention  to  the  systematic  study  of  the  particular  group  of  in- 
sects to  which  the  species  in  question  belongs.  I  have  therrfore  invited 
the  aid  of  specialists  in  work  of  this  nature ;  and  in  every  case  the  as- 
sistance has  been  promptly  and  cheerfully  rendered,  and  without  pecu- 
niary recompense. 

In  tUis  connection  I  wish  to  acknowledge  the  aid  of  the  following- 
named  gentlemen :  Mr.  Edward  Burgess,  for  determinations  and  descrip- 
tions of  Diptera;  Mr.  Y.  T.  Chambers,  lor  determinations  and  descrip- 
tions of  Tineids ;  IVIr.  E.  T.  Cresson,  for  determinations  and  descriptions 
of  Ichneumon  flies ;  Prof.  C.  H.  Femald,  for  determinations  and  descrip- 
tions of  Tortricids ;  Mr.  A.  E.  Grote,  for  determinations  of  Noctuids  5  Dr. 
George  Horn  and  IVIr.  Henry  Ulke,  for  determinations  of  Coleoptera;  Mr. 
L.  O.  Howard,  for  description  of  a  Chalcid;  Mr.  J.  MoneU,  for  description 
of  an  Aphid :  Mr.  Edward  ISTorton,  for  description  of  a  Saw-fly,  and  Dr. 
P.  E.  Uhler  for  determinations  and  descriptions  of  Hemiptera. 

The  correspondence  of  the  Division  has  continued  to  increase  during 
the  past  year.  Very  many  inquiries  respecting  noxious  insects  and  the 
means  of  preventing  their  ravages  have  been  received  from  all  parts  of 
the  country.  This  correspondence  has  occupied  much  of  my  own  time 
and  all  that  of  an  assistant.  A  large  part  of  these  inquiries  were  re- 
specting well-known  insects,  and  I  trust  that  in  many  instances  informa- 
tion has  been  given  which  has  materially  aided  our  correspondents  in 
combating  the  pests.  In  other  cases  the  insects  have  proven  to  be  new 
to  science,  or  species  whose  habits  were  unknown.  In  this  way  many 
interesting  and  important  subjects  for  study  have  been  presented. 

Large  Editions  have  been  made  to  the  biological  collection  of  the 
Division,  among  which  may  be  mentioned  over  1,600  slides  of  microsco})- 
ical  insects  and  about  40  cases  of  larger  specimens. 

I  take  pleasure  in  acknowledging  the  assistance  of  Mr.  L.  O.  Howard 
in  the  preparation  of  this  report,  and  in  the  general  work  of  the  Di- 
vision ;  also  the  aid  of  Mr.  Th.  Pergande  in  the  care  of  the  insects  bred 
in  my  office,  and  in  making  biological  notes  upon  them.  The  original 
figures  illustrating  this  report  have  been  drawn  from  nature  by  Mr. 
George  Marx. 

Eesi>ectfully  submitted  June  30, 1880. 

J.  HENEY  COIilSTOCK, 

L'ntomologUt 

Hon.  William  G.  Le  Due, 

Commisaioner  of  Agriculture. 
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THE  AEMY-WOEM. 
{HeliopMla  (Leueania)  unipuncta  Hawortb.) 
Order  Lepidopteba  5  family  Noctuedae. 

Eating  the  leaves  and  heads  of  the  different  grasses  and  cereals,  a  worm  1|  inches 
long,  longitadinally  striped  with  black,  yellow,  and  green,  appearing  in  immense 
numbers,  and  keeping  together  in  a  more  or  less  compact  body  when  advancing 
£rom  one  field  to  another. 

Becent  inquiries  from  many  sections  of  the  country  concerning  this 
celebrated  pest  have  called  to  our  attention^the  fact  that,  although  it 
has  been  thoroughly  discussed  by  several  State  entomologists,  the  re- 
yoTts  of  the  Department  of  Agriculture  have  never  contained  more  than 
a  mere  passing  notice  of  its  injuries.  Since  the  writings  of  the  authors 
referred  to  are  accessible  to  but  few  farmers  residing  outside  of  the 
States  which  published  them,  it  seems  advisable  to  introduce  here  a 
review  of  the  present  knowledge  concerning  this  insect.* 

As  to  the  past  history  of  the  army- worm,  it  will  suffice  to  state  briefly 
that  it  has  been  known  in  this  country  since  1743 ;  that  it  is  impossible 
to  say  whether  it  is  an  indigene  or  whether  it  has  been  introduced 
fipom  Europe ;  that  it  is  known  in  almost  every  part  of  the  world ;  and 
that  its  natural  history  first  began  to  be  studied  in  this  country  after 
thegreat  army-worm  year  of  1861. 

The  €Uiult  insect  is  a  night-flying  moth  of  a  dull  brown  color,  marked 
in  the  center  of  each  forewing  with  a  distinct  white  spot,  and  with  an 
expanse  of  wing  of  about  45™™  (a  little  over  an  inch  and  three-quarters). 
Fig.  2. 

The  egg  is  white  and  almost  spherical.  Its  average  is  .6"™  (.023  inch). 
The  i)erfect  outline  is  sometimes  lost  from  the  gummy  substance  which 
covers  it  and  which  holds  it  in  place.  The  moth  deposits  her  eggs  in 
the  folds  of  grass  or  grain,  always  concealing  them  from  sight  by  push- 
ing them  down  into  the  unfolded  portion  of  the  leaf,  or  by  cementing 
the  edges  of  the  leaf  together  over  them.  Sometimes,  however,  they 
are  laid  in  a  imrtial  fold  and  remain  perfectly  exposed  to  view.  (PI.  I, 
flg.  1.)  The  eggs  are  laid  singly  or  in  rows  which  sometimes  contain  as 
many  as  fifteen  or  twenty. 

The  larvaj  or  wormy  when  full  grown,  is  38'""  (IJ  inch)  in  length. 
(PL  I,  fig.  3.)  During  this  stage — which  lasts  from  fifteen  to  thirty 
days — the  worm  casts  its  skin  five  times.  Its  body  color  is  pale  green, 
clearly  seen  only  on  the  ventral  surface,  varied  elsewhere  with  longi- 
tudinal stripes  of  yellow,  gray,  and  black,  the  gray  often  so  closely 
dotted  with  black  as  to  become  dusky.  The  general  arrangement  o! 
the  stripes  is  as  follows :  The  entire  back  is  occupied  by  a  broad  black 
or  dusky  band,  deepest  at  the  middle  and  along  each  margin.  On  each 
flank  is  a  series  of  stripes,  consisting  of  a  median  black  or  dusky  band, 
on  each  side  of  which  is  a  greenish  or  yellow  stripe  of  equal  width,  mar- 
gined on  either  hand  with  dingy  white  that  is  sot  off  by  a  mere  line  of 
dark.  Down  the  middle  of  the  back  is  an  interrupted  nanow  white 
line,  often  clearly  seen  only  near  the  head. 

*The  best  articles  which  hfivo  been  written  concorninfir  if^  life  history  are  those  of 
Fitch  (Sixth  N.  Y.  Kept.,  p.  113),  Riley  (Eighth  Missouri  Ki-pt.,  p.  '^'2)/ainl  Packard 
(Eeport  on  the  Rocky  Moiiiilaiii  Locust  and  other  Insects  now  injuring  or  likely  to 
injure  field  and  garden  cropa.  From  the  Xintli  Ann.  Kept.  U.  S.  Oeol.  &  Gcog  8urv, 
of  Terr.). 
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The  habits  of  the  worms  are  somewhat  like  those  of  their  relatives, 
the  cut- worms,  in  that  they  feed  chiefly  at  night.  During  the  heat  of 
the  day  they  hide  under  sticks,  stones,  or  other  rubbish,  though,  when 
occurring  in  great  numbers,  they  often  eat  during  the  entire  day  or  dis- 
appear only  for  a  few  hours.*  When  migrating  from  an  eaten  field  to  a 
new  one  they  have  the  habit  of  going  together  and  nearly  always  in  the 
same  direction,  which  has  given  them  their  popular  name  of  "  army- 
worm."  Their  food  plants  are  naturally  the  grasses  and  grains.  Dur- 
ing the  present  season  they  have  usually  appeared  first  in  fields  of 
wheat,  occasionally  in  timothy  and  blue  grass,  seldom  in  any  other  cul- 
tivated crop.  When  on  the  march  they  attack  preferably  the  cereals, 
timothy,  blue  grass,  and  com.  Many  other  plants  are  eaten  to  a  small 
extent.  Shortly  after  the  last  moult  the  worm  burrows  just  beneath 
the  surface  of  the  ground,  and  transforms  to  a  pupa  in  the  cell  thus 
formed. 

The  pupa  is  dark  brown  in  color  and  is  from  18  to  20°*"  (three-quarters 
of  an  inch)  in  length.    Its  shape  is  shown  in  PL  I,  fig.  1. 

The  number  of  generations  in  a  season  varies  greatly  with  the  climate. 
It  has  always  been  supposed  that  there  is  but  one  in  the  Korthem 
States,  but  there  will  probably  be  two  on  Long  Island  this  year,  as  moths 
are  now  (June  21, 1880)  emerging  from  pupae  collected  there  a  few  days 
ago.  Professors  Thomas  and  French  state  that  there  are  normally  two 
broods  in  Northern  Illinois,  and  probably  three  in  the  more  southern 
portions  of  that  State.  Professor  Eiley  has  demonstrated  two  broods 
normally  and  three  broods  exceptionally  in  the  latitude  of  Saint  Louis. 
Farther  south,  during  winters  of  unusual  mildness,  a  succession  oif 
broods  is  kept  up  through  the  entire  year.  During  the  present  winter 
(187^'80)  we  have  received  full-grown  worms  with  accounts  of  damage 
to  winter  grain  in  the  months  of  December,  January^  and  February 
ft^m  localities  as  far  north  as  Union  County^  South  Carolma,  and  Marion 
County,  Tennessee.  Ordinarily,  however,  in  these  States,  and  always 
farther  north,  the  insect  lies  dormant  through  the  winter  months. 

Concerning  the  hibernation  of  the  army  worm  writers  have  long  differed. 
We  can  now  safely  state  that  it  hibernates  both  in  the  moth  and  chrys- 
alis states,  the  former  being  more  common  in  the  southern  part  of  the 
country  and  the  latter  in  t£e  northern  regions.*    There  is  also  a  possi- 

*  Since  the  days  of  Walsh,  no  one  has  strongly  npheld  the  prohahility  of  an  exten- 
sive hibernation  of  the  eggs.  We  may  briefly  state  the  arguments  which  have  been 
advanced  in  favor  of  hibernation  in  each  stage  as  follows : 

Egg  hibernation, — In  fields  which  have  been  burned  over  in  faU  or  winter  the  worm 
does  not  appear  the  following  year.  (Many  cases  cited  by  Walsh  and  Riley.)  Walsh 
(Prairie  Farmer,  1861)  states  an  instance  where  one-half  of  an  infested  field  was  burned 
over  and  the  other  half  not.  The  succeeding  year  the  burned  half  was  free  from  worms 
and  the  other  was  infested.  Against  this  argument  Thomas  {Ibid.)  urges  that  the 
moths  appear  in  early  spring  and  oviposit  on  old  grass  stubs  before  the  young  grass 
has  CTOwn ;  naturally,  therefore,  where  the  old  crass  has  been  destroyed  they  wiU 
not  lay  their  eggs.  Riley  cites  the  Wisconsin  fires  of  1871,  which  occurred  in  Oc- 
tober, notwithstanding  which  the  worms  were  very  abundant  the  succeeding  year  in 
the  same  localities. 

Larval  hibernation, — ^All  European  species  of  Leuoania,  so  £Eur  as  known,  hibernate  as 
larvae.  Many  allied  cut- worms  hibernate  in  this  state.  Against  such  hibernation 
Riley  urges  that,  instead  of  wet  springs  being  favorable  to  increase  (as  has  been  sup- 
posed to  be  the  case),  were  there  an  extensive  larval  hibernation  such  weather  would 
be  the  most  unfavorable,  as  the  overflowing  of  swamp  land  would  drown  them. 

Pupal  hibernation, — Moths  are  found  in  early  spring  in  such  fresh  condition,  with 
wines  so  soft  that  th^  have  evidently  just  emerged  from  their  pupal  cases.  Mr.  Meske, 
of  Albany,  N.  Y.,  once  found  a  chrysalis  in  May,  from  which  a  tme  army -worm  moth 
issued,  the  date  being  so  early  as  t-o  preclude  the  possibility  of  a  brood  having  already 
been  generated.  Professor  Riley  urges  the  instance  of  the  Wisconsin  fires  in  favor  of 
"^lis  method  of  hibernation.    Many  allied  Noctuids  are  known  to  hibernate  in  this  fomu 


Digitized  by 


Google 


REPORT  OF  THE  ENTOMOLOGIST.  189 

bility  that  the  full-grown  worms  hibernate  more  or  less  frequently.  In 
either  case,  as  soon  as  the  weather  becomes  warm  in  spring  the  moths 
emerge  either  from  their  pupal  cases  or  their  hibernating  quarters,  and 
lay  their  eggs  as  before  described.  The  duration  of  the  egg  state  is 
from  eight  to  ten  days.  We  found  the  newly  hatched  larvae  in  Wash- 
ington on  the  13th  of  May,  1879. 

Hie  natural  habitat  of  the  army  worm  was  stated  by  Dr.  Fitch  to  be 
**  in  the  wild  grass  of  wet  spots,  in  swamps  and  on  the  border  of  marshes," 
and  in  this  statement  he  has  been  followed  by  nearly  all  succeeding 
writers.  The  question  then  naturally  arises,  What  is  the  cause  of  these 
sudden  and  extensive  periodical  visitations  to  cultivated  crops !  Dr. 
Fitch  observed  that  the  year  1861  was  very  wet,  while  that  of  1860  had 
been  extremely  dry.  On  examining  the  records  he  found  that  in  pre- 
vious worm  years  the  season  in  which  the  worms  appeared  was  wet, 
while  the  preceding  year  was  dry.  He  therefore  proposed  tlie  theory 
that  in  a  dry  season  this  insect,  having  an  unlimited  extent  of  feeding 
range,  becomes  greatly  multiphed,  "  and  when  it  is  thus  multiplied,  a  wet 
season  and  overflowed  swamps  drive  it  out  from  its  lurking  place,  in 
flocks,  alighting  here  and  there  over  the  country.  But  on  being  thus 
rusticated,  it  £^ds  our  arable  lands  too  dry  for  it,  and  immediately  on 
maturing  and  getting  its  wings  again  it  flies  back  to  the  swamps,  whereby 
it  happens  that  we  see  no  more  of  it.''  Professor  Eiley  adopted  this 
theory,  and  showed  that  the  conditions  in  1869  and  1875  (two  marked 
army  worm  years)  coincided  with  those  mentioned  by  Fitch. 

HOW  TO  DESTROY  THE  PEST. 

Bemedies. — ^K  the  theory  just  quoted  be  true,  the  best  means  of  pre- 
venting the  occurrence  of  this  pest  in  cultivated  fields  will  be  to  keep 
watch  of  any  extensive  tracts  of  low  land  which  may  be  in  the  neigh- 
borhood, and  if  army  worms  are  discovered  destroy  them  either  by 
burning  over  the  land,  if  possible,  or  by  poisoning  with  arsenic,  Paris 
green,  or  London  purple,  or  by  any  other  means  of  which  the  local  con- 
ditions will  admit.  In  fact  it  would  be  well  to  bum  over  all  the  low  land 
in  the  vicinity  each  winter,  thus  destroying  the  hibernating  insects. 

I  do  not  feel  impUcit  confidence,  however,  in  the  above  theory,  as  I 
have  observed  the  army  worms  feeding  in  small  numbers  in  meadows 
on  high  lands,  when  their  presence  there  could  not  be  explained  by  the 
reasons  given.  Moreover,  from  what  data  I  have  been  able  to  obtain 
while  preparing  this  article,  it  appears  that  the  present  season  has  not 
been  a  wet  one  in  those  localities  in  which  the  army  worm  has  appeared, 
thus  failing  to  confirm  the  theory.  It  is  worthy  of  note,  however,  that 
in  most  instances  the  locaUties  infested  by  the  worm  this  year  are  in  the 
vicinity  of  extensive  tracts  of  low  lands.  I  am  carefully  collecting  evi- 
dence on  these  points  and  will  publish  the  results  as  soon  as  practicable. 

In  case  the  worms  do  appear  in  cultivated  lands  the  best  plan  of  ac- 
tion to  follow  is  to  prevent  the  spreading  of  the  insect.  This  may  be 
done  by  destroying  them  or  by  confining  them  to  the  fields  in  which  they 
appear.  The  best  methods  of  destroying  them  are  by  crushing  with 
roUers  or  by  poisoning  with  arsenic,  Paris  green,  or  London  purple.  Either 
of  these  substances  can  be  applied  rapidly  by  mixing  with  water  and 

Hlhemation  as  moihs. — Of  this  there  can  be  no  doubt.  Specimens  have  been  received 
at  this  department  from  Texas,  Alabama,  and  Georgia  aU  throuffh  the  winter.  "  Some 
specimens  captnred  in  the  spring  in  Southern  Elinois  have  a  battered  and  weather- 
worn appearance."  (French.)  Mr.  Strecker  has  found  the  moth  hibernating  in  Feb- 
ruary at  Beading,  Pa.^  and  Mr.  Mann  has  also  found  it  at  Cambridge,  Mass. 
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fusing  a  fountain  pump  or  garden  syringe.  In  many  instances,  however, 
these  riBiuedies  are  impracticable,  for  fi^equently  the  worms  appear  in 
a  field  of  grain  so  late  in  the  season  that  the  crop  is  only  partially  de- 
stroyed. In  some  instances  only  the  leaves  and  beards  of  the  grain  are 
eaten  by  tlie  worms,  the  straw  and  heads  being  too  mature  to  be  relished 
by  theui.  In  sucli  cases  the  destruction  of  the  crop  by  the  use  of  rollers 
or  poisons  would  be  an  expensive  method  of  fighting  the  pest.  And, 
too,  the  use  of  rollers  often  proves  less  eliectual  than  would  be  expected. 
If  the  soil  be  rough  it  is  obvious  that  many  worms  would  escape;  and 
it  was  found  by  experiment  on  Long  Island  this  year  that  even  when 
the  surface  was  level  the  rollers  became  partially  covered  with  masses 
of  tenacious  mud,  composed  of  earth  and  the  juices  of  the  crushed 
worms,  so  that  the  effect  was  much  the  same  as  though  the  ground  had 
been  imeven. 

When  these  remedies  prove  impracticable  the  second  line  of  defense 
remains,  and  if  well  carried  out  the  result  will  not  merely  be  the  confin- 
ing of  the  worms  to  the  fields  in  which  they  appear,  but  the  destruction 
of  them  also  when  they  attempt  to  migrate  to  other  fields.  This  is  done 
by  the  means  of  ditches  and  pits  dug  around  the  infested  field  or  that 
to  be  protected.  The  ditches  can  be  made  quite  rapidly.  First  plow  a 
furrow  with  the  <'  land  side"  next  to  the  field  to  be  protected,  and  then 
with  a  spade  make  this  side  of  the  furrow  vertical,  or,  if  the  soil  be  com- 
pact enough  to  admit  of  it,  overhanging.  When  the  ditch  is  completed, 
holes  should  be  dug  in  it  from  1  foot  to  18  inches  deep  and  from  20  to 
30  feet  apart.  The  sides  of  these  holes  should  also  be  vertical^  or,  if  pos- 
sible, overhanging.  The  worms,  unable  to  climb  up  the  vertical  side  of 
the  ditch,  wiU  crawl  along  the  bottom  of  it  and  faU  into  the  holes,  where 
they  will  soon  perish.  Where  the  soil  is  sandy,  so  that  the  ditch  cannot 
be  made  with  a  a  ertical  side,  it  should  be  dug  deeper  than  in  other  cases, 
and  the  side  made  as  nearly  perpendicular  as  possible,  so  that  when  the 
worms  attempt  to  crawl  up  it  the  sand  will  crumble  beneath  them  and 
cause  them  to  fall  back  again.  The  soil  can  be  kept  friable  by  drawing 
a  bundle  of  brush  along  the  ditch,  or  by  burning  straw  in  it. 

The  degree  of  success  and  the  amount  of  labor  attending  the  use  of 
this  method  of  defense  depend  upon  the  promptness  with  which  it  is 
adopted.  If  a  close  watch  be  kept  of  the  grain  fields  and  meadows 
during  late  spring  and  early  summer,  the  presence  of  the  worms  can  be 
detected  before  they  begin  to  migrate.  It  will  then  be  only  necessary  to 
inclose,  by  means  of  ditches,  those  parts  of  the  fields  in  which  the  worms 
are  found ;  and  frequently  these  localities  are  very  limited.  But  if  the 
work  be  delayed  until  later  in  the  season,  after  the  worms  have  begun 
to  migrate,  it  will  be  found  difficult  to  confine  them,  and  it  will  prob- 
ably be  necessary  instead  of  this  to  surround  by  ditches  the  fields  to  be 
protected,  especially  any  fields  of  corn  that  may  be  in  the  vicinity  of  the 
infested  district. 

Numerous  other  remedies  have  been  proposed,  but  we  know  of  none 
which  are  practicable,  except  on  a  small  scale  or  under  especially  favor- 
able conditions. 

The  parasites  of  the  army  worm  are  very  numerous,  and  benefit  the 
farmer  to  an  almost  incalculable  extent.  By  far  the  most  abundant  is 
the  red-tailod  Tachina  fly  (Nemoraea  Icucania^e,  Kirkp.).  This  insect, 
sliown  at  PL  I,  fig.  2,  has  much  the  ai)pearance  of  the  ordinary  house- 
fly, and  is  usually  found  in  immense  numbers  wherever  the  army  worm 
abounds.  Tlic  natural  but  interesting  mistake  has  been  made  by  some 
of  our  correspondents  of  considering  the  red-tailed  Tachina  as  the 
progenitor  of  the  army  worm.    The  eggs  of  this  Tachina  are  white, 
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oval,  and  smooth,  and  are  usually  laid  upon  the  anterior  part  of  the 
worm.  Occasionally  as  many  as  eighteen  eggs  arc  laid  on  a  single 
womi,  but  tlie  average  number  is  about  five.  These  eggs  are  so  inge- 
niously placed  that  the  worm  can  by  no  x)ossibility  reach  them  with  its 
jaws  or  get  rid  of  them  in  any  other  way.  Mr.  Howard  says  that  he  has 
searched  for  hours  in  a  field  infested  with  army  worms  without  finding 
a  single  full-grown  worm  which  did  not  carry  one  or  more  of  these  eggs 
upon  its  back.  The  general  habits  of  the  Tachiua  fiies  6ave  been  given 
under  the  head  of  the  parasites  on  the  cotton  worm,  and  further  elab- 
oration will  be  unnecessary.  The  abundance  of  this  and  other  parasites 
partially  explains  the  periodicity  of  the  army- worm  attacks. 

Another  Tachina  {Dxorista  flavicatida)^  similar  to  the  red-tail,  has  been 
described  by  Riley.  Walsh  described  three  species  of  hymenopterous 
parasites  upon  the  army  worm :  the  Militarj-  Microgaster  {Microgaster 
mUitaris)y  the  Glassy  Mesochorus  {Mesochorns  vitreus),  and  the  Dimin- 
ished Pezomachus  (Pezomachus  minimus).  Ophion  purgaUiSy  a  large  ich- 
neumon, was  reared  from  the  army  worm  by  Mr.  Shurtleff,  and  Dr.  Fitch 
describes  another  species  as  Ichneumon  leucaniae. 

In  addition  to  these  true  parasites,  the  army  worm  is  attacked  by 
many  predaceous  insects  and  by  insectivorous  birds.  We  have  noticed, 
moreover,  many  specimens  covered  with  a  mite  similar  to  Uropoda  amer- 
ieana,  which  has  proved  so  destructive  to  the  Colorado  potato  beetle. 
The  following-named  ground  beetles  are  commonly  found  preying  on  the 
army  worm:  Calosoma  calidum,  C.  scrutator j  Harpalus  caliginosus,  and 
Poiimachtts  elongatus.  The  first  three  of  these  are  figured  further  on  as 
enemies  of  the  cotton  worm.  Ants  are  also  very  efficient  enemies  of  the 
ttnuy  worm. 

THE  DESTRUCTIVE  LEAF  HOPPER. 
Cicadula  exitiosa  Uhler  [new  speciesj. 

Order  Homopteka,  family  Tettigonidae. 

Puncturing  the  bases  of  the  outer  leaves  of  winter  wheat,  causing  tliem  to  turn  yellow 
and  die,  a  smaU,  active,  flying  and  jumping  brownish  leaf  hopper,  occaaionally  ap- 
pearing in  immense  numbers. 

During  the  past  winter  mnch  damage  has  been  done  to  the  winter 
grain  in  Western  Sontli  Carolina  and  in  the  borders  of  the  snrrounding 
States  by  the  above-named  insect.  Keports  from  Mecklenburgh  Comity, 
North  Carolina,  York,  Abbeville,  Union,  and  Laurens  Counties,  South 
Garolina,  and  Catoosa  County,  Georgia,  state  that  these  leaf-hoppers 
appeared  in  immense  numbers  and  did  great  injury  to  the  crops. 

This  apx)earance,  although  phenomenal,  was  not  unprecedented.  In- 
sects of  the  same  sub-famUy  (Jmsidae)  have  long  been  injurious  to  the 
wheat  crop  in  parts  of  Europe.  In  this  country  an  allied  species  was 
reported  in  the  spring  of  1875  as  doing  much  damage  to  the  meadows  of 
certain  i)arts  of  Illinois,  and  during  the  winter  of  1876  the  winter  grain 
in  partB  of  Texas  is  said  to  have  been  much  injured  by  one  or  more 
species  of  Jassid.  The  species  under  consideration  was  identified  by 
Rrofessor  UMer,  who  has  collected  specimens  of  it  in  various  parts  ot 
Maryland  and  at  Denver,  Col.,  and  has  received  specimens  collected  in 
Texas,  Florida,  and  North  Carolina. 

The  destructive  leaf-hopper  is  a  small  active  brownish  flying  insect, 
measuring  with  its  wings  folded  about  5™"*  (.195  inch)  in  length.  Its 
general  shape  is  well  indicated  by  figure  4,  TL  I.  It  is  very  quick,  a 
good  flyer,  and  a  great  jumper. 
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So  many  alarming  reports  were  received  during  the  course  of  the  win- 
ter as  to  the  extent  of  damage,  that  it  was  deemed  necessary  for  me  to 
visit  the  infested  locality,  which  was  accordingly  done  on  my  return  from 
Florida  about  the  first  or  March.  In  company  with  Mr.  C.  K.  Jones,  of 
the  Charlotte  Observer^  I  inspected  several  fields  in  the  vicinity  of 
Charlotte,  North  Carolma,  and  found  that  the  accounts  had  not  be^i 
exaggerated.  In  one  infested  field  of  10  acres,  belonging  to  Mr.  Geo. 
King,  there  was  hardly  one  plant  left  to  each  square  rod  of  ground. 
The  diseased  appearance  most  common  in  the  wheat  fields  was  a  wilting 
of  the  outer  leaves  of  the  plant.  Professor  TJhler  informs  me  that  the 
customary  method  of  injuring  grass  or  grain  is  to  pierce  and  suck  the 
juices  from  the  midrib  of  the  lead^  and  this  method  of  work  I  have  been 
able  to  confirm  by  an  examination  of  leaves  taken  from  the  infested 
wheat.  In  a  few  cases  I  found  the  wilted  leaves  nearly  cut  off  at  the 
base  5  this  must  have  been  done  by  some  other  insect. 

In  the  wheat  fields  of  Mr.  W.  W.  Kankin  the  leaf-hoppers  were  at 
work  in  large  numbers.  There  was  observable  on  this  plantation  a 
most  exact  line  between  the  eaten  and  the  uneaten  portions.  Instead 
of  spreading  themselves  indiscriminately  over  the  field,  or  half  eating  a 
patch  here  and  there,  they  ate  the  wheat  down  to  the  ground  as  they 
progressed.  In  an  eight-acre  field  six  and  one-half  acres  were  utterly 
destroyed,  while  on  the  remaining  acre  and  a  half  the  crop  was  almost 
uninjured.  It  was,  however,  being  rapidly  destroyed.  Here  was  ap- 
parently a  good  opportunity  to  watch  them  at  their  work,  but  it  was 
impossible  to  do  much  on  account  of  their  extreme  shyness,  as  they 
would  fiy  upon  the  least  disturbance.  Professor  Uhler  has  observed 
them  about  the  time  of  oviposition  resting  on  the  midrib  of  a  blade  of 
grass  or  grain,  with  the  head  pointed  towards  the  base  of  the  leaf.  The 
eggs  are  usually  laid  in  the  stems  of  grasses  near  the  ground,  judgiijhg 
jBrom  the  known  habits  of  allied  species.  The  young  hoppers  when 
hatched  are  of  almost  precisely  the  same  appearance  as  the  old  ones, 
except  that  they  lack  the  wings.  The  time  occupied  in  attaining  fiill 
growth  probably  does  not  exceed  a  month,  so  that  there  are  several 
broods  a  year. 

Many  erroneous  opinions  were  given  concerning  the  nature  of  this 
insect.  Many  considered  it  to  be  some  form  of  the  Hessian  fly.  Others, 
without  attempting  to  name  it,  called  it  the  fiy  of  the  maggot,  which 
lives  near  the  roots  of  the  wheat.  I  was  also  informed  by  Mr.  Jones 
that  a  theory  was  prevalent  to  the  effect  that  the  leaf-hoppers  had 
spread  from  the  cotton  fields  from  the  fact  that  similar  insects  were 
found  in  the  dried  cotton  bolls.  An  examination,  however,  showed  the 
cotton-boll  insects  to  be  a  Psocus^  often  found  in  such  situations,  and 
which  belongs  to  an  entirely  different  Order  from  liie  leaf-hoppers,  the 
Keuroptera. 

The  great  damage  done  the  past  winter  was  probably  a  result  of  the 
extreme  mildness  of  the  weather.  Under  ordinary  circumstances  the 
leaf-hoppers  are  kept  in  winter  quarters  and  many  are  killed  by  cold 
weather.  The  present  winter  has  been  so  warm,  however,  that  they  have 
been  able  to  feed  and  reproduce  continually.  Moreover,  the  crops  being 
in  a  young  and  tender  condition,  the  effect  of  the  work  of  the  hoppers 
was  infinitely  more  marked  than  it  could  ever  be  at  any  other  season 
of  the  year.  Under  the  ordinary  conditions,  then,  of  a  moderately  cold 
winter  the  ravages  of  this  pest  are  not  to  be  feared. 

From  our  present  knowledge  of  the  habits  of  the  leaf-hoppers,  their 
injuries  in  mild  winters  in  the  more  southern  portions  of  the  wheat  belt 
will  be  very  difficult  to  control.    The  only  remedy  which  I  have  been 


Digitized  by 


Google 


REPORT  OF  THE  ENTOMOLOGIST.  193 

able  to  sn<2:gest  in  answer  to  tbe  urgent  iiifiiiiries  of  the  South  Carolina 
famierH  has  been  that  used  for  tlie  destriietion  of  the  alhed  leaf-hoppers 
on  the  grape  vine,  namely,  carrying  lighted  torche.s  througii  the  infested 
fields  at  night,  or  building  bonfires  at  dift'erent  points.  These  insects 
are  readily  attracted  by  light,  and  great  numbers  will  without  doubt  be 
destroyed.  One  or  another  of  the  trap  lanterns  mentioned  in  that  part 
of  this  report  relating  to  the  cotton  worm  could  without  much  doubt  be 
nse^  to  advantage  if  a  number  were  mounted  on  posts  in  different  parts 
of  the  fields. 

A  green  leaf-hoi>per  somewhat  larger  in  size  has  recently  been  received 
from  Laurens,  S.  C.,  with  an  account  of  its  injuries  similar  to  those  given 
of  the  destructive  leaf  hopper.  It  was  identified  by  Professor  Uhler  as 
the  IHedrocephala  farieeps  of  Biley,  a  species  which  did  much  injury  to 
grain  in  Texas  in  1876. 

DESCRIPTIVE. 

CiCADiXA  EXITIOSA  Uhler  (n.  sp.). 

LoDg  811  bfuai form,  ground  color  pale  testaceous,  polisbed  above,  but  dull  beneath; 
the  upiter  surface  of  the  abdomeu  black,  exceptiug  the  lateral  and  hiud  margiusof  the 
Be^;ioeDtii.  Face  yellow,  crossed  on  each  side  by  a  seriu*  of  slender,  brown,  curved 
linea,  the  outer  cheeks  with  two  long  brown  spots,  and  the  forehead  with  a  roundish, 
black  spot  each  side  of  the  middle,  exterior  to  which  the  reddish-brown  ocelli  are  seen 
next  the  suture,  aud  below  the  latter  is  a  dmall,  brown  spot  of  about  their  size ;  in  the 
middle  is  usuaUy  a  small  brown  dot.  The  vertex  is  arcuated;  with  the' tip  a  little 
angular,  the  ertirface  on  the  posterior  half  transversely  depressed,  and  marked  with  a 
curvetl,  brown,  transverse  cloud,  which  has  two  blackish  dots  iust  behind  it,  a  smaU 
spot  near  each  outer  angle,  and  a  slender  streak  along  the  middle :  any  one,  or  several, 
of  these  ai*e  sometimes  absent.  Pronotum  with  a  whitish  line  in  tiio  middle  and  a 
short  oblique  one  each  side ;  anteriorly  is  a  strongly  curved  series  of  longish  brown 
dots,  and  on  the  posterior  half  occasionally  a  few  obscure,  cloudy  marks.  Scutellum 
with  a  pale  line  on  the  middle  running  through  a  brown  spot,  or  only  a  faint  cloud 
instead ;  each  side,  basally,  with  a  whitish  oblique  line,  and  near  each  basal  angle  is 
a  deltoid  brown  mark  or  line.  Uemelytra  translucent,  or  faintly  tinged  with  brown, 
narrow,  moderately  valvate ;  the  costal  nervule  pale,  moderately  curved ;  the  other 
uervules  brown  ;  tliose  of  the  clavis  and  its  lAargins  very  much  thickened,  and  some- 
times tinged  around  with  brownish  cloudings.  A  lew  specimens  show  pale  intemip- 
tions  near  the  middle  of  Ihe  discoidal  uervules.  Wings  milky  or  almost  transparent 
whitish.  Legs  pale  yellow,  with  the  knees  aud  tarsi  occasionally  brownish.  Sternum 
and  base  of  venter  black. 

Length  of  boily,  :^-li""n:  to  tip  of  wings,  4^-.'^'^"^ ;  width  of  pronotum,  l|-lf"«>. 

This  description  was  tumished  to  the  American  Entomologist  at  the  same  time  that 
it  was  sent  for  publication  in  this  report,  and  appeared  in  No.  3,  V«d.  Ill,  of  that 
journal.  The  species  then  dates  from  the  publication  of  that  number  rather  than  from 
the  time  of  x>ublication  of  this  report. 

TJIE  CLOVER  SEED  MIDGE. 

(Cecidomyla  legumenicola  Lintner.) 
Order  Diptera,  family  Cecidomyidab. 

ADDITIONAL  FACTS  CONCERNING  ITS  NATURAL  HISTORY. 

Eating  out  the  contents  of  the  simmI  ve>sel  of  red  and  white  clover,  and  afterwards 
dropping  to  the  groiiml  to  iiausfovm,  a  minute  oval,  orange-colored  maggot. 

In  the  last  annual  report  of  this  department.  Professor  Eiley,  then 
entomologist,  made  mention  of  the  extensive  injuries  of  this  insect  in 
various  parts  of  Xew  York  Htate,  and  gave  a  short  review  of  the  facts 
which  were  known  concerning  its  natui^al  history,  accompanying  it  with 
illuBtmtions  of  the  larva  and  adult.  Mr.  Lintner,  in  the  Canadian  En- 
tomologist for  July,  1879,  gave  a  few  additional  fact«  on  classification 
and  geographical  distribution.  The  manner  in  which  the  former  article 
13  AG 
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has  been  copied  far  and  wide  by  the  agricultural  press  sufficiently  indi- 
cates the  general  interest  taken  in  this  important  insect.  The  ^tudie8 
of  the  past  season  have  resulted  in  the  discovery  of  several  new  facts  of 
interest,  which  we  here  give. 

Oeographical  distribution, — The  midge  has  been  reported  from  nearly 
eveiy  section  of  New  York  State,  and  Mr.  Lintner  has  collected  speci- 
mens on  Mount  Equinox,  Vermont.  It  will  undoubtedly  be  found  in 
all  the  neighboring  States.  During  the  past  summer  clover  in  the  Dis- 
trict of  Columbia  and  across  the  river  in  Virginia  has  been  sadly  dam- 
aged by  this  insect,  and  specimens  were  collected  in  the  southern  part 
of  the  State  close  to  the  North  Carolina  border-line,  in  the  latter  part  of 
May,  by  Mr.  Howard. 

Food  'plants. — In  addition  to  destroying  the  seed  of  the  red  clover 
(Trifoliiim  pratense)  the  larvae  of  G.  legumenicola  have  been  found  in 
considerable  numbers  in  the  heads  of  the  common  white  clover  (T. 
repens)  upon  the  department  grounds  in  Washington. 

The  eggs. — No  observations  have  heretofore  been  made  upon  the 
eggs  of  this  insect,  the  last  report  of  this  department  simply  containing 
the  conjecture  that  they  would  prove  similar  to  those  of  the  Hessian  fly 
and  wheat  midge.  During  the  month  of  September  last  the  midges 
were  observed  copulating  and  the  females  afterwards  laying  their  eggs. 
The  eggs  are  so  small  that  it  is  almost  impossible  to  see  them  with  the 
naked  eye.  Their  average  length  is  .27""°*  (.01  inch.)  They  are  a 
long  oval  in  shape,  their  length  being  three  times  their  breadth,  and 
one  end  is  slightly  larger  than  the  other.  The  general  color  is  pale  yel- 
low, and  an  orange  streak  is  more  or  less  evident,  according  to  the  ago 
of  tlie  embryo.    The  chorion  is  transparent  and  polished. 

The  female  in  depositing  her  eggs  simply  pushes  them  down  between 
the  hairs  which  surround  the  seed  capsule  of  the  yet  undeveloped 
florets.  They  do  not  appear  to  be  glued  to  the  hairs  nor  are  they 
inserted  into'  the  skin  of  the  capsule,  and  I  have  never  seen  them  pushed 
into  the  closed  florets.  After  the  larvae  hatch,  they  have  to  work  their 
way  to  the  seed  through  the  mouth  of  the  flower.  The  eggs  are  usually 
laid  singly,  but  are  often  found  in  clusters  of  from  two  to  Ave.  In  one 
flower-head  I  have  counted  over  fifty  eggs. 

The  larvae  ;  variation  in  color. — ^The  specimens  of  the  seed  maggots 
received  last  year  from  Yates  County,  New  York,  were  bright  orange- 
red  in  color,  while  those  found  this  spring  in  Washington  were  nearly 
white,  occasionally  with  a  tinge  of  pinkish.  Specimens  received  about 
the  middle  of  the  summer  from  Otsego  and  Schoharie  Counties^New 
York,  were  also  nearly  white  in  color,  while  specimens  from  xates 
County  had  still  the  strong  orange  tinge. 

As  stated  in  the  report  for  1878,  the  full-grown  larvae  leave  the  clover 
heads  and  fall  to  the  ground  where  they  form  for  themselves  small 
cocoons.  As  they  leave  the  heads  of  clover,  the  sight  is  an  interesting 
one.  A  head,  wliieh  one  moment  is  motionless,  and  at  a  glance  seems 
to  have  no  animal  life  about  it,  becomes,  the  next,  fairly  swarming  with 
these  maggots.  From  nearly  every  closed  floret  one  emerges  and  wrig- 
gles violently,  until  it  works  its  way  so  far  that  it  faUs  to  the  ground. 
A  patch  of  clover,  which  was  observed  by  Mr.  Howard,  on  the  morning 
of  May  23  last,  seemed  entirely  alive  with  the  issuing  maggots  and 
their  accompanying  parasitic  foes. 

Tlie  pupa. — No  description  has  as  yet  been  given  of  the  pupa  Of  this 
insect,  probably  owing  to  the  difliculty  of  removing  it  from  its  cocoon. 
The  pupa  is  pale  orange  in  color,  with  brown  eyes.  On  the  front  of  tiie 
head  are  two  short  conical  tubercles^  and  behind  them  two  long  bristles. 
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The  leg  sheaths  reach,  nearly  to  tiie  end  of  the  abdomen,  the  wing-pads 
to  the  4th  abdominal  segment,  and  the  antennal  sheaths  to  the  1st  ab- 
dominal segment.  From  each  side  of  the  mesothorax,  just  anterior  and 
ventral  to  the  insertion  of  the  wings,  projects  a  rather  long  excarved 
hoTfu  After  the  fly  has  emerged,  if  the  i)upal  skin  be  examined,  the 
antennal  sheaths^  will  be  found  curved  out  like  the  handles,  to  an  urn, 
giving  it  a  peculiar  appearance.  The  duration  of  the  pupa  state  of  the 
early  brood  is  about  ten  days. 

The  adult  iiMect;  variatwm. — The  midges  vary  to  a  greater  or  less 
extent  in  size,  color,  and  markings.  Some  are  much  smaller,  and  paler 
in  color  than  others.  The  males,  in  which  the  variation  is  most  notice- 
able, have  a  double  row  of  transverse  dark  spots  on  the  dorsum  of  the 
abdomen.  These  spots  are  in  some  individuals  almost  entirely  absent 
jmd  in  others  they  vary  much  in  size  and  distinctness.  On  the  ventral 
sidfe  of  the  abdomen  there  i&  also  a  central  row  of  irregularly  shaped 
dark  spots,  in  which  there  is  also  much  variation. 

JSuinber  of  broods — ^There  are  certainly  two  and  possibly  three  broods 
in  a  season  in  New  York.  Mr.  Lintner  states  that  the  flies  begin  making 
their  appearance  the  latter  part  of  May.  From  earth  from  a  clover  field 
in  Geneva,  N.  Y.,  the  flies- issued  from  the  3d  to  the  27tb  of  June.  He 
also  records  larvae  in  Vermont  on  Jnly  1,  and  in  Albany  on  July  6. 
Clover  full  of  larvae  was  received  from  Otsego  aiid  Schoharie  Counties, 
New  York,  on  Jnly  2.  July  18  and  August  12  clover  heads  fall  of 
larvae  were  received  from  Yates  County.  The  first  flies  from  the  speci- 
mens from  Otsego  and  Schohade  Counties  issued  August  26;  and 
September  10  the  flies  from  the  Yates  County  larvae  commenced  to  issue. 
In  Washington  three  broods  in  a  season  seems  to  be  the  rule.  The  full- 
grown  larvae  of  the  first  brood  were  found  going  into  the  ground  in 
great  numbers  on  the  28d  of  May.  The  first  flies  issued  on  June  7,  and 
e^ly  in  September  they  were  again  issuing  in  large  numbers. 

Remedies, — No  remedies  have  been  proposed  except  that  Professor 
Biley  says:  "If  the  injuries  of  this  insect  should  become  serious,  the 
cIo¥6ir-s6ed  raiser  will  be  obliged  to  abandon  for  a  series  o£  years  the 
growth  of  thia  caxjp,  as  in  no  other  way  are  we  likely  to  be  able  to  affect 
th©^  multiplication  of  the  enemy.''  We  hardly  think,  however,  tteit  tiie 
case  will  prove  as  defip^rate  as  this.  In  ]N^ew  York  State  it  is  the  cos- 
tirtii:  to  cttt  clover  twice  in  the  season ;  once  from  June  20  to  July  10, 
wft€(n  th^  dover  is  in  fuM.  bloom,  t<ir  hay  alone,  and  again  in  the  latter 
part  erf  Se^tiember,  or  from  that  time  till  the  1st  of  November,  depend- 
ing upon  the  time  of  cutting  the  first  crop,  for  seed.  Now,  as  we  have 
shown  wider  the  head  of  number  of  Woods,  the  great  majority  of  the 
^st  brood  of  maggots  attain  their  full  growth  about  the  latter  part  of 
Jnoe^  and  IieaTe  the  heads  to  go  into  the  ground  to  transform.  From 
this  fact  we  readily  draw  the  conclusion  that  were  the  first  crop  of  clover 
cat  in  e(»rly  June  the  bulk  of  the  first  brood  would  be  destroyed,  and  at 
the  expense  of  a  slight  reduction  in  his  crop  of  hay  the  farmer  would 
enormously  increase  the  prospects  of  his  crop  of  seed.  The  more  uid- 
versally  this  is  practiced,  the  better  of  course  will  be  the  results  to  each, 
and  care  shouM  be  taken  to  cut  at  the  same  time  any  clover  that  may 
he  growing  wild  in  fence  comers,  by  road  sides,  or  elsewhere.  The  tin4 
for  cutting  in  ord^  to  destroy  the  most  larvae  will,  of  course,  vary  with 
the  loeali^  and  also  with  the  character  of  the  season,  whether  cold  or 
warm;  henoethe  importance  of  the  former  iftaking  himself  perlectly 
fiuniliar  with  the  midge  in  all  its  forms,  with  ite  manner  of  work,  and 
of  keeping  a  sharp  lookout  during  late  spring  for  the  first  larvae.  If 
this  remedy  is  thoroughly  tried  we  feel  sure  it  will  be  the  means  of  re- 
ducing the  numbers  of  the  midges. 
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PARASITES  ON  THE   CLOVER-SEED  MIDGE. 

The  first  of  these  parasites  belon^ji  to  the  same  subfiimily  [Fjurytomiilae)^ 
of  the  Chalcididae  as  does  the  celebrated  joint  worm  lly  {LsoHoma  hordei). 
It  was  placed  in  Mr.  HowaM's  hands,  and  by  him  determined  to  be  a . 
new  species  of  the  genns  Uwytoma,    He  submits  the  following : 

Oenkric  diARACTERS. — Insccts  of  smaU  size  and  rompaot  form.    HoimI  of  moderate 
size;  antoiniae  with  females  short  and  nearly  naked,  ot  10  or  11  joints;  with  maleH- 
longer  and  with  whorLs  of  hair.    Collar  very  pwminent  and  nearly  quadrate.    Top  of 
hoa<l  and  thorax  strongly  i)nnotnrod.    Abdomen  smooth  and  shining ;  with  the  5 
slightly  compressed  laterally,  and  of  an  inegnlar  oval  shape,  scarcely  pednncnlati', . 
veiy  sliarp  at  tip;  with  the  i  rounder,  smaller,  and  with  a  stout  and  quite  long  pe- 
duncle.    Legs  rather  slender;  middle  and  hind  tibiae  with  small  spines  at  tip;  hind 
tibiae  without  rows  of  bristles.    Subcostal  vein  strong,  and  reaching  the  costa  at  or  ■ 
slightly  before  the  middle  of  the  wing,  continues  for  a  very  short  clistance  or  not  at. 
all  alon^  costa  before  giving  off  sti^a,  which  is  straight,  short,  and  somewhat  clubbcn^  ■ 
at  the  tip,  usually  with  slight  indications  of  a  short  nrauch. 

EuRYTOMA  FUXEBRis  n.  sp.  Male. — Length  of  body,  1.7'"*".,  expanse  of  wings,  3.5"^. 
Head  slightly  wider  than  thoi'ax;  antennae  nearly  as  long  as  thorax;  flagellum of  an- 
tenna© 6-jointod  (counting  the  club  as  1  joint) ;  joints  very  strongly  incised  from  above,, 
subequal  in  length  except  club  and  lirst  joint ;  each  joint,  except  club,  with  two  whorls, 
of  yellowish  hair,  each  whorl  as  long  as  the  joint.  Top  of  head  and  thorax  ooanwily 
punctured,  and  covered  with  sparse  and  ver>^  short  whitish  hair.  .Subcostal  vein  yel- 
lowlshand  strong,  reaches  costa  a  Uttle  before  the  middle  of  the  wing,  and  almost  im- 
mediately give.s  off  stigma ;  stigmawlth  a  small  club  and  faint  indication  of  a  branch. 
I'eduncle  very  strong  and  not  long;  abdom/fn  very  small,  less  than  half  the  length  or 
the  thorax.  General  color  black,  eyes  dark  brown,  knros,  ajitevior  tibiae,  aU  tarsi 
light  brown.  7  sj)ociniens.  FcmaJf;, — Length  of  body.  1.9  '"*".,  expanse  of  wings,  2.7  "•*. 
Ant-ennae  shorter  than  in  ^,  and  joints  much  more  closely  united:  no  hairs;  flageUnni; 
7-joint«d,  tho  chib  larger  in  proportion  than  in  the  ^ .  Abdomen  longer  than  thorax,, 
not  pedunculated;  ovipositor  slightly  extruded,  light  brown  in  color ;  8  specimens. 

Thif*  species  comes  very  near  to  the  European  E,  gihha,  Boh.,  but  we  deem  it  alto- 
gether liJfely  that  it  will  stand  as  a  distinct  species. 

Parasitic  upon  the  clover-soed  midge  {Cnidomffia  Ir/jumeuicoln  Lintner^;  working 
upon  the  larva  while  in  the  eh)ver-seed  capsule,  undergoing  all  of  its  transtonnations. 
within  the  seed  vessel,  and  making  its  exit  as  an  adult  through  a  round  hole  cut  im 
tho  aide.    May  and  June,  D.  C. 

The  first  specimens  of  this  parasite  were  fonnd  upon  the  3d  of  May, 
and  fi'om  that  date  until  the  end  of  June  they  were  very  abundant.  As 
stated  above,  they  nnder^ro  their  transformations  witliin  the  seed,  and 
a«  flies  gnaw  an  irregular  hole  through  the  seed  vessel  just  large  enough 
to  let  them  oat  at  or  shortly  after  the  tune  \^  hen  the  maggots  have  left 
the  seed  to  go  into  the  ground.  The  examination  of  many  seed  heads 
on  the  20th  of  June  showed  the  fact  tliat,  <m  an  average,  five-sixths  of 
the  seed  had  been  destroyed  by  the  midges,  and  that  four-fifths  of  the 
midges  had  been  destroyed  by  this  parasite.  Hence  by  the  good  oftices. 
of  this  one  species  of  Ohalcid  the  prospective  numbers  of  the  iiext  brood 
were  reduced  80  per  cent.  The  funereal  Kurytoma,  as  it  may  be  calle<l, 
was  bred  only  from  the  Washington  spi'cimens. 

The  mlstvUCEX  parasite  (riatyyaster  error  Fitch).— The  second  piu*- 
asite  was  bred  from  specimens  of  the  clover-midge,  received  Irom  Mr. 
G.  0.  Snow,  of  Branchport,  Yates  County,  Isew  York.  Instead  of  un- 
dergoing its  transformations  entiiely  within  the  seed,  this  parasite  de- 
velops so  slowly  that  the  midge  larv^a  has  time  to  leave  the  clover  head, 
go  into  the  groimd,  and  spin  its  cocoon  before  its  operations  are  stopped. 
The  full-grown  parasite  emerges  from  the  cocoon  of  its  host. 

This  parasite  belongs  to  the  family  Froclotntpidae  and  seems  to  be  a 
species  described  by  Fitch  as  Flatygaster  error.  The  si)ecimons  described 
?)y  Br.  Fitch  were  found  in  wheat-fields;  aud  lie  concluded,  upon  what 
seem*  to  be  very  insufficient  data,  that  the  insect  ^  as  an  egg  pai-asite 
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^        •  • 

of  l^dhxs  fera^  a  long  narrow  ash-jjray  bug,  slightly  over  a  quarter  of  an 
inch  in  length,  which  is  common  on  wheat  and  grass.* 

The  color  of  this  insect  is  jet  black,  with  the  exception  that  the  anterior 
tarsi  and  tips  of  tibiae  are  light-brown,  while  the  posterior  and  middle 
tarsi  are  darker.  The  average  length  seems  to  be  about  LS"**"  (.04  inch). 
in  this  respect  (Fitch  gives  the  length  as  .05  inch)  and  in  the  color  of  the 
tarsi  alone  do  the  specimens  bred  from  the  clover-midge  differ  from  tliose 
ilescribed  by  Fitch. 

Tlio  "  mistabeu  parasite  ^  has  not  been  bred  as  yet  from  the  Washing- 
ton specimens.  • 

THE  CLOYER-LEAF  MIDGE. 

(Cecidomyia  TrifoUi,  Low.) 

Order  1>CPTEEA,  family  Cecidomvidae. 

Liviiig  iPithln  \ht  folded  leaf  df  white  clover,  from  oue  to  twenty  minute  whit©  to 
orang!e  colored,  footless  grubs;  traiisformiug  witliiu  the  leaf. 

Mr.  Lintner  Kttle  thought  when  he  changed  his  name  of  trifoUi  to 
Ugumenicolaj  on  account  of  its  preoccnpatiou  by  Low's  European  species 
that  the  true  trifolii  would  so  soon  turn  up  in  America.  Yet  such  has 
been  the  case.  A  Cecidomyia  ha«  been  studied  the  past  summer  at 
this  department,  which  corresponds  so  exactly  with  trifolii  that  it  would 
be  presumptuous  for  one  not  an  experienced  dipterologist  to  found  a 
new  species  for  it. 

About  the  middle  of  June  last  the  leaves  of  white  clover  (THfolium 
repent)  were  observed  in  many  instances  to  be  infested  by  the  larvae  of  some 
Cecidomyia.  The  invested  leaves,  or  more  properly  speaking,  leaflets, 
wore  each  folded  together  upon  the  midrib,  so  tljat  the  upper  side  would 
be  inclosed,  and  so  that  the  two  edges  of  the  leatiet  would  almost  ex- 
.  actly  coincide.  The  underside  of  such  leaves  had  a  sickly  appeamnce, 
having  turned  yellowish  or  brownish.  The  fold  each  side  of  the  midiib 
'  was  bulged  out  and  gave  the  leaf  a  blistered  look. 

Such  leaves,  upon  being  opened,  were  found  each  to  contain  from  one 
*^  to  twenty  whitish  or  pale  orange  maggots,  resembling  much  the  larvae 
•of  the  ciover-seed  midge,  but  being  sojoewhat  smaUer.  The  younger 
maggots  were  nearly  white,  while  the  older  ones  were  of  a  decided 
orange  hue.  The  average  length  of  the  fidl-gTown  larvae  in  1.5™*» 
'{.0o9  inch).  Tlie  head  is  very  retractile,  and  13  segments  of  the  body 
vare  plainly  obseivable.  The  spiiacles  are  each  at  the  summit  of  a  small 
tubercle,  and  are  placed  us  in  C.  legxmimkoliu  The  whole  smface  of  the 
body  is  very  coarsely  granulated. 

Some  of  the  folds  were,  at  the  time  of  thek  discovery  (June  18),  already 
empty,  others  contained  larvae  and  others  pupae,  the  latter  inclosed  in 
delicate  white  oval  cocoons,  fastened  to  the  sides  of  the  leaf. 

The  cocoons  of  this  species  have  an  important  bearing  upon  the  vexed 
cfuestion  of  the  formation  of  the  cecidomyious  cocoon.  What  it  may  be 
with  others  we  are  not  pr^ai*ed  to  say,  but  with  C  trifolii  it  is  evi- 
dently composed  of  delicate  silk.t  Another  season  it  is  hoped  will 
enable  us  to  watch  its  formation. 


*•  Trans.  N.  Y.  State  Xf^,  Soc,  1860,  px>.  81P-«2L 

tAVinnertz,  as  qnotM  by  Osten  Sacken  (DLpteraof  5^.  A.,  vol.  I,  p.  184),  "positively 
denies  that  tho  lai-vae  *q»iii  tlii.s  cocoon  ;  according  to  his  observation,  tlie  latter  i8,  so 
t«>  say,  ejtwUd  by  the  laiva.  Hcj  found  that  larvae  A\kich  had  fastened  themselves  to 
%  kaf,  were  encircled  within  twenty-foiu:  liours  by  a  wlote  halo,  consisting  i)i  tin/ 
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The  pnpa  is  pale  orange  in  color,  with  a  median  ventral  stripe  of  a 
darker  shade.  Eyes  blackish ;  npper  part  of  legs  and^wing  cases  brown- 
ish. The  front  border  of  the  protborax  projects  beyond  the  head  and 
is  qnite  deeply  notched.  Two  long  delicate  hairs  project  anteriorly,  and 
the  excurved  thoracic  horns  noted  in  the  pupa  of  the  seed  midge  are 
quite  prominent. 

June  23,  the  first  flies  seen  made  their  appearance.  They  proved  to 
be  qnite  similar  to  the  seed  midge.  The  two  most  marked  differences 
were  that  the  average  size  was  considerably  smaller,  and  tliat  while  the 
►  number  of  antennal  joints  in  0.  leguytieiiicola  wa«  male  15  and  female  IG, 
in  C  trifolii  it  is  male  15  and  female  14.  There  were  also  many  minuter 
differences,  as  will  be  seen  upon  comparing  the  technical  descriptions. 

The  leaf  midge  was  quite  common  upon  the  department  grounds,  but 
was  not  seen  elsewhere.  It  is  to  be  hoped  that  this  notice  of  it«  pres- 
ence will  suffice  to  put  our  readers  on  the  lookout  for  it. 

Fig,  5,  PI.  I,  shows  the  midge  and  its  work.  We  give  below,  in 
small  type,  a  translation  of  Dri  Low's  original  description  of  this  insect 
and  its  habits  in  the  Verhand  lungen  der  Zoohgiseh  Botaimchen  QeseU- 
schafty  VVien,  1874,  p.  143. 

CECmOMTIA  TIOFOLH,  L5w. 

Male. — Head  email;  occiput  and  clv]^  eus  black  brown,  with  black  hairs,  face  brown- 


not  qaite  as  long  as  the  joints,  each  joint  with  two  whorls  of  yeUow  hair,  of  which 
the  foremost  is  long  and  the  hindermost  of  half  the  lenjfth,  each  whorl  regular  and 
forming  a  complete  circle;  thorax  reddish  brown,  ecutollnm  black  brown,  in  soime 
lights  snimmenng  gray,  with  black  hairs  and  with  two  small,  black,  longitudinal  fur- 
rows, diverging  forward,  in  which  the  hair  is  quite  thick ;  metastemnm,  shoulders. 
Bides  of  the  thorax,  and  hinder  portions  with  yellow  hairs;  postscutellum  reddish 
brown  with  yeUow  hairs ;  lees  somewhat  thin,  brown,  Uffhter  on  the  inner  side,  ends  of 
joints  and  tarsi  dusky,  slightly  shimmering  firom  yellowish  hairs,  coxae  reddish  brown; 
balancers  pale  yellow  red ;  wings  1.4'°"  long,  .7°»°»  wide,  scarcely  clouded,  strongly  pris- 
matic, somewhat  thicl-'^y  beset  witn  brown  hairs  and  with  brown  cilia,  root  of  wie  wing 
yeUowish  brown,  costa.  -.  ein,  first  and  second  longitudinal  veinsstrong,  black  brown,  the 
third  longitudinal  vein  delicate,  prayish,  first  longitudinal  vein  very  near  the  costal, 
merging  with  it  a  short  distance  before  the  middle  of  the- wing;  second  longitudinal 
Tein  almost  straight  without  any  upward  bend,  toward  its  end  it  makes  a  scarcely 
perceptible  inclination  forwards  and  ends  in  tht>  l>order  before  the  end  of  the  wing ;  the 
third  longitudinal  vein  divides  at  half  the  length  of  the  wing,  the  inner  fork  being 
short,  much  bent,  and  forming,  with  the  hind  border  of  the  wing,  almost  a  ri^ht  an- 
gle, tne  outer  fork  almost  richt  angled  at  the  division,  shortly  carried  forward ;  wing- 
fold  indistinct;  cross  vein  short,  aunost  straight,  beyond  the  middle  of  the  first  long 
vein;  abdomen  reddish  brown,  ringed  with  black,  beneath  somewhat  lighter;  first 
segment  beneath  reddish  brown,  all  segments  on  their  hinder  border  with  an  e<ige  of 
yellowish  hairs,  which  are  a  little  thicker  on  the  under  side ;  claspers  quite  large,  only 
a  little  lighter  than  the  abdomen.    Length  of  the  males,  1.3'*«. 

Female, — A  little  darker  colored  than  the  males;  antennae  shorter,  only  0.7««>  long; 
14  to  15  Jointed,  joints  not  pedioelled ;  ovipositor  long,  telescopic,  yellowish  brown, 
lighter  towards  the  end;  in  other  respects  like  the  male.  Length  of  the  females, 
l.U™™. 

Larva.— The  larva  is  1.5-2™»  long,  light  reddish  yellow ;  lives  2  to  4  together  in  the 
pod-like  folded  leaflets  of  red  clover  (Hy'olium  pratmee  L.),  and  there  undergoes  its 
transformations. 

Pupa, — The  pupa  is  1.2  to  1.5™°»  long,  reddish  brown ;  the  fore  part  and  wing-covers 
dusky  brown.    It  rests  in  a  white  silken  cocoon,  which  it  breaks  through  and  leaves 

thread-like  particles,  which  seemed  to  grow  somewhi^t  like  crystal-needles;  the  larva 
during  this  time  remained  perfectly  motionless.  The  cocoon  is  perfected  within  a 
few  days,  and  even  then,  under  a  strong  magnifying  power,  no  thread  is  observable. 
Walsh  (Proo.  Ent.  8oo.  Pliila.,1864,  p.  560),  refemng  to  these  views  of  Winnertz, 
says:  ''I  believe  that  it  is  in  this  manner  that  the  pupal  cocoon  of  at.l  Ceddamyia 
is  formed/'  Osten  Saeken  himself  seema-  to  have  attempted  no  genfcralutation  upon 
this  point 
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at  the  time  of  transform  at  iou.  The  pupal  rest  lasts  at  the  most  14  days.  The  empty 
papa  hkiu  is  entirely  white. 

fiall. — On  the  undermost  root  leaves  of  Trifolivm  prafoifie,  the  lonflets  become 
fastt-netl  toi:c«'ther  by  the  work  of  the  jnst  desrribVd  larvao,  so  that  their  bent  edj^es  fit 
opon  one  another  so  tbat  they  rt^seiable  littlo  pods.  The  U»at  substance  is  thereby 
ft  little  thickened,  yeUowish  or  yellow,  w  ith  l)rowuish  specks.  On  the  abovtvnanied 
leaves  usually  only  one  leatht  is  in  this  way  deformed,  seldoiu  all  three.  Before  the 
midj^e  emerges,  the  pupa  works  its  way  through  between  the  closed  edges  of  the  leaf 
until  half  its  bofly  protrudes. 

Occurrence. — This  species  comes  from  the  meadows  of  the  Sattel  Moimtain,  in  the 
district  of  Wienerwahles,  is  not  rare,  and  one  finds  their  galls  in  spring.  The  nudge 
appears  at  the  end  of  June.  From  the  galls  which  I  had  collected  on  the  '^Oth  of  Juno, 
and  in  which  mobt  ot  the  larvae  were  already  i)upating,  I  reared,  on  June  28,  the  first 
imai^es. 

THE  CLOVER-STEM  BOREE. 

{Languria  mozardi,  Fabr.) 
Order  Coleoptkraj  family  Erotyltdae. 

Eating  ont  the  center  of  clover  stalks  for  a  greater  or  less  distance;  rrsther  long,  slen- 
der, yellowish  larvae,  transforming  within  their  buiTows  and  eventually  becoming 
slender  reddish  beetles,  with  dark  blue  wing  covers. 

A  new  clover  pest  Las  been  discovered  the  past  summer,  in  the  shape 
of  this  well-known  in^sect;  for,  although  the  beetle  is  ranked  as  com- 
mon by  collectors,  its  larval  habits  have  not,  I  think,  been  heretofore 
described.    (PL  I,  fig.  G.) 

In  localities  where  this  beetle  is  abundant,  if  the  stems  of  red  clover 
be  carefully  examined  some  time  in  June,  on  many  of  them  will  be  seen 
one  or  more  small  discolored  s])ots,  which  seem  to  have  been  made  by 
the  gnawing  of  some  insect.  If  one  cms  into  the  stem  at  one  of  these 
spots,  a  slender  yellowish  egg,  1.7""  (about  -^q  inch)  long,  rounded  at 
both  ends  and  somewhat  curved,  will  be  found  imbedded  in  the  pith ; 
the  gnawing  having  evidently  been  done  for  the  purpose  of  penetrating 
the  comparatively  hard  exterior  and  allowing  the  egg  to  be  easily 
pushed  in.  Often  the  e^g  is  found  as  far  as  G°*™  (nearly  J  inch)  from 
the  opening,  which  shows  that  the  mother  insect  must  have  forced  her 
whole  body  into  it. 

The  larvae  hatching  from  these  eggs  are  slender,  almost  worm  like  in 
form,  and  feed  exclusively  upon  the  pith  of  the  stalk.  While  they  do 
not  kill  the  stem  outright,  they  gradually  weaken  it  and  eventually  cause 
its  destruction,  having  also,  of  course,  a  very  iniurious  effect  upon  the 
maturing  of  the  seed.  The  egg  is  usually  laid  high  up  in  the  stem  and 
the  larva  usually  burrows  downwards,  often  extending  its  work  for  a 
distance  of  from  six  to  eight  inches  below  the  point  of  entrance.  The 
foU-grown  lai-va  is  about  8°^°*  (.315  inch)  in  length,  yellow  in  color,  with 
six  pix)roinent  thoracic  legs  and  a  prop  leg  at  the  posterior  exfd  of  the 
body.  The  last  segment  of  the  body  has  two  stiff,  slightly  upward-curved 
spines  above. 

Upon  attaining  full  growth  the  larva  transforms  to  a  pupa  in  the  lower 
pai-t  of  its  burrow.  The  pupa  is  about  C"™  long,  sleiuler,  with  a  large 
head,  and  is  yellow  in  color.  The  adult  beetles  begin  to  issue  in  August 
and  are  continually  making  their  exits  until  late  in  October. 

There  is  probably  but  one  brood  in  a  season,  and  the  insect  hibernates 
in  the  beetle  state.  An  examination  of  many  stalks  during  the  winter 
failed  to  show  the  insect  in  any  stage  of  growth. 

Two  parasites  were  found  within  the  burrows  of  the  stalk  borers,  the 
one  a  small  black  chalcid,  the  dark,  naked  pui)a  of  which  was  often  met 
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with,  and  the  otber  a  yellowish  ichnenmoiiid,  the  pupa  of  which  was  in- 
closed in  a  delicate  white  silken  cocoon. 

It  seems  probable  that  where  clover  is  regularly  cut  in  early  summer 
and  again  in  fall  this  insect  will  not  increase  to  any  alarming  extent; 
but  where  this  is  neglected,  or  where  there  is  much  waste  clover,  it  may 
do  considerable  damage. 

We  append  a  more  extended  description  of  the  larva. 

IiAXGURlA  MOZARDI. 

ZajTa.— Length  8"™ ;  color  light  yellow;  lips  of  manclibles  and  a niil  boms  brown. 
Subcylindrical  in  sbape,  the  anal  segment  only  bring  narrower  than  the  preceding 
joint.  Average  width,  ,9""".  Thoracic  legs  long  and  stont;  only  one  prop  leg,  which 
18  under  the  anal  segment.  The  anal  segment  is  armed  upon  its  dor80-posteri<»r  border 
with  two  upward-curved  acute  hooks  placed  close  together.  The  bead  is  br»»ad,  some- 
what flattened  dorso-ventrally.  Antenna*»  prominent,  4-jointed,  3d  joint  longest,  4th 
joint  slender.  Labmm  broadj  rounded,  with  a  row  of  small  piliforoi'iH  tubercles  at  ita 
anterior  bonier.  Mandibles,  3  tootbed.  Maxillary  palpi,  3  jointed.  Labriim rounded 
Anteriorly ;  labial  palpi  2  jointed,  stout. 

THE  CLOVER  OS(  INIS. 

{Oscinis  trifoliij  Burgess  [n.  sp.].) 

Order  Dipteea  ;  family  OsciNiDAE. 

Mining  the  upper  surface  of  the  leaves  of  T)r{foUum  repens  (white  clover) ;  small,  green- 
ish-white maggots,  transforming  under  ground,  and  ultimat<?ly  be<;oming  active, 
minute,  two-winged  flies,  yellow  and  black  in  color. 

If  the  leaves  of  wbite  clover  {TrifoUum  repens)  in  the  District  of  Co- 
lumbia and  vicinity  (we  are  not  aware  that  it  will  be  the  case  elsewhere) 
be  examined  some  time  during  the  month  of  June,  many  of  them  will 
be  found  to  be  mined  under  the  upper  membrane  in  a  curious  and  irreg- 
ular manner.  With  some  leaves  the  whole  upi>er  surface  will  seem  to 
have  been  separated  and  the  parenchyma  eaten  out ;  with  others  the 
mine  will  not  occupy  more  than  a  third  of  the  surface.  The  mined  por- 
tion of  the  leaf  has  a  greenish-white  color,  while  the  lines  of  black  ex- 
crement plainly  marking  the  course  of  the  inhabitant  of  the  mine  can 
be  easily  seen,  and  add  very  much  to  the  peculiar  ap))earance  of  the 
leaf.  Kemoviug  the  ui)per  cuticle,  the  miner  is  found  to  be  a  very  small, 
rather  slender,  greenish-white  maggot,  l.T*""*  (.OGHinch)  in  length,  tai)er- 
ing  toward  the  head.  The  head  and  first  segment  taken  together  re- 
semble much,  when  highly  magnified  and  viewed  from  the  side,  the  head 
of  a  fat  pig,  the  i>rothoracic  spiracular  tubercles  appearing  like  ears. 
The  last  joint  of  the  body  is  prolonged  above  into  two  rather  large  con- 
ical tubercles,  each  of  which  is  at  its  extremity  divided  into  three  quite 
prominent  downward-curved  lobes.  Besides  these  dorsal  tubercles  the 
anal  segment  ha«  also  a  pair  of  posterolateral  tubercles  and  a  pair  of 
ventral  ones.  The  three  thoracic  segments  also  have  each  a  j)air  of 
small  ventral  tubercles  which  assist  in  locomotion,  aixl  may  he  rudi- 
mentary legs. 

Toward  the  latter  part  of  June  these  larvae  break  through  the  upper 
leaf  skin  and  fall  to  the  ground,  where  they  work  tlieir  way  for  a  shoit 
distance  beneath  the  surface  and  trjinsforni  in  an  hour  within  oval,  yel- 
lowish-brown puparia,  about  which  there  is  nothing  snfiiciently  charac- 
teristic to  merit  description. 

In  somewhat  less  than  two  weeks  the  perfect  fiics  begin  to  make  their 
appearance.    They  are  very  small,  about  1. 3'"*"  (.05  inch)  in  length,  stout, 


Digitized  by 


Google 


REPORT   OP   THE   ENTOMOLOGIST.  201 

ratlier  liairy,  yellow  in  general  color,  with  brownish  backs  and  red-brown 
eyes.  They  belong  to  the  iamily  Oscinidae^  and  are  quite  closely  related 
to  the  wheat,  rye,  and  barley  flies  belonging  to  the  genera  Meromyza^ 
Chloropgy  and  Oscivls. 

There  are  eertuinly  two,  and  probably  three,  broods  of  this  insect  in 
the  course  of  a  year,  judging  from  the  rapidity  of  the  development  of 
those  studied  the  past  season ;  and  the  insect  probably  winters  in  the 
pupa  state  under  ground. 

Specimens  of  the  flies  were  sent  to  Mr.  Edward  Burgess,  who  pro- 
nounced them  to  be  a  new  species  of  the  genus  Oscinis^  for  which  he 
proposed  the  specific  name  of  trifoliij  aiul  submits  the  following  charac- 
t<^rization : 

Osrixis  TRiFOLii,  Burgess,  sp.  nov. 

YeUow :  Occiput,  oceHar  trianffle,  dorsum  of  the  thorax  and  abdomen,  spot  on 
coxae  and  on  each  side  of  scutellum,  black.  Scut^llum  with  four  black  bristles. 
Front  face,  cheeks,  and  orbits  of  the  eyes  yeHow;  occiput  and  ocenar  triangle  black. 
Antennae  yellow ;  bristle  black,  pubescent.  Dorsum  of  thorax  black,  rest  yellow. 
Scutellum  yellow  with  a  narrow  blackish  Hi>ot  on  each  side,  extending  to  the  base. 
Bristles  four^lack.  Dorsum  of  the  abdomen  black,  margin  and  venter  yellow.  Tip 
brownish.  Win^s  transparent,  veins  brownish,  at  ba-se  yellow,  3d  and  4th  lon^tu- 
dinals  slightly  divergent  at  tip.  Halteres  golden  yellow.  Legs  pale  yellow,  tarsi  in- 
fhscated  at  tip;  hind  tarsi  more  so.  Hiud  tibiae  with  a  darker  streak  above.  Coxae 
with  a  dark  spot  on  outside. 

Length  of  body,  1^""" :  of  wing,  ll*"™.  Habitat,  District  of  Colombia.  Larva  mines 
white  clover  leaves. — [Professor  Comstock. 

THE  MALLOW  OSCINIS. 

{OsdnU  mahaey  Burgess  [n.  sp.].) 
Order  DiPTBRA;  family  Oscinidab. 

Making  an  irregular  linear  mine,  first  above  the  under,  afterwards  beneath  the 
upper  surface  of  the  leaves  of  Malta  rMundifolia;  a  minute,  greenish  white  larva, 
which  leaves  the  mine  to  transform,  and  eventuaUy  becomes  a  smaU,  bristly,  blacK 
fly. 

Quite  closely  allied  to  the  clover  Oscinis  is  another  speciesof  the  Fame 
genus,  which  has  been  studied  the  past  season  for  the  first  time.  The 
eggs  of  the  adult  fly  are  laid  singly  upon  the  under  surface  of  the  lea\es  of 
common  mallow  (Malva  rotund i/olia)  which  the  larva  mine.  The  mine  is 
at  first  visible  only  from  the  under  side  of  the  leaf,  as  the  larva  keeps  close 
to  the  under  skin.  It  is  then  so  delicate  as  hardly  to  be  perceptible  to  the 
naked  eye.  In  form  it  is  linear  and  waving,  increasing  in  diameter  as  it 
progresses.  Wlien  the  larva  is  somewhat  less  than  half-grown  it 
change?  suddenly  from  the  under  to  the  upper  side  of  the  leaf,  or  from 
iust  above  the  under  skin  to  just  beneath  Hie  upper,  so  that  the  mine  is 
no  longer  visible  Irom  the  under  surface.  From  the  upper  surface,  how- 
ever, it  soon  presents  a  most  fantastical  appearance,  especially  upon  the 
smaller  leaves,  where  it  is  looped  and  knotted  and  twisted  until  it  is 
hard  to  distinguish  beginning  from  end.  The  color  of  the  mine  upon 
the  upper  surface  is  nearly  white,  while  upon  the  lower  surface  it  is 
bluish  green.  A  close  examination  shows  an  almost  continuous  string 
of  black  excrement  through  the  center  of  the  mine. 

When  full  grown  the  larva  is  found  in  an  enlargement  of  the  mine  be- 
neath the  upper  surface.  When  ready  to  transform,  it  cuts  a  slit  through 
the  bottom  of  the  mine  and  drops  to  the  ground  fix)m  the  under  side  of 
the  leaf.  The  full-grown  larva  is  2.5™"  (.097  inch)  in  length,  and  resem- 
bles much  in  form  that  of  the  clover  Oscmis.    It  is  greenish-yellow  in 
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color.  Tlie  anterior  end  of  the  body  is  nearly  pointed  and  the  postenor 
end  is  truncate.  At  the  juncture  of  the  se^uieu  ts  is  a  somewhat  elevated, 
broad  ridge,  which  carries  several  rows  of  minute,  back  ward -directed 
teeth.  The  last  seo^nuMit  has  its  spirack^s  mounted  u})on  a  pair  of  quite 
long,  slender  tubercles,  directed  backward  and  curved  inward,  and  the 
prothoracic  spuacles  are  also  mounted  on  similar,  though  smaller,  pro- 
jections. 

The  puparia  arc  1.8™"^  (.07  inch)  in  len<?th,  dark-brown  in  color,  and 
oval  in  shape.  From  each  end  of  tlu^  body  projects  a  pair  of  slender, 
diverging,  conical  tubercles,  which  are  the  prothoracic  and  anal  spirac- 
ular  tubercles  mentioned  in  the  descri[>tion  of  the  larva.  There  are  only 
ten  segments  of  the  body  disthiguishable,  each  well  marked  and  rounded. 

The  mines  of  this  insect  were  not  noticed  until  October  23,  although 
there  probably  was  one  if  not  more  earlier  broods.  The  flies  from  the 
mines,  collected  on  the  date  mentioned,  begtin  to  issue  November  14. 
They  were  stout,  active,  hairy,  little  black  flies,  resembling  the  clover 
Oscinis  in  general  form,  differing,  however,  in  color  and  in  being  some- 
what larger.  Specimens  were  forw  arded  to  Mr.  Burgess,  who  deemed  it 
necessary  to  found  a  new  species  for  them,  and  sent  the  following  de- 
scription for  publication : 

Oscmis  MALVAE,  Burg.,  sp.  no  v. 

Black;  face,  lateral  stripes  on  tliorax,  and  lialteres  'briglit  yellow,  Scntellnm  with 
six  bristles.  Front  yellow,  borders  on  each  side,  above,  dusky;  ocellar  triangle  and 
antennae  black;  bristle  with  line  pubescence;  face  and  clieeks  yeUow.  Thorax  black, 
a  broad,  bright-yellow,  longitudinal  stripe  on  either  side,  which  includes  the  base  of 
the  wings.  Scutellum  black,  with  six  long  bristles.  Abdomen  bristly,  black.  Wings 
sliKbtly  clouded,  roots  yellow,  veins,  except  the  costal,  pale,  darker  towards  the  tips. 
Third  and  fourtli  longitudinals  nearly  parallel.  Halteres  bright  yellow.  Legs  brown- 
ish-black, knees  of  the  first  pair  paler.     Length  of  body,  1 .5'"'^ ;  of  wing,  less  thau  2"^. 

Habitat,  District  of  Columbia;  larva  mines  leaves  o£  Malva  rotundifoUa^^lVroL  J. 

H.  COMSTOCK. 

INSECTS  EirJUKIOUS  TO  OEANGE  TREES. 

The  production  of  oran<xes  has  become  a  very  imi)ortant  industry  in 
the  more  southern  parts  of  the  United  States,  e^pecially  in  Florida,  Lou- 
isiana, and  California,  and  the  number  of  orange  groves  under  cultiva- 
tion is  increasing  with  marvelous  rapi<lity.  It  seems  probable  that  in  the 
near  future  a  very  large  proportion  of  the  oranges  consumed  in  this  coun- 
try wiU  be  produced  from  our  own  soil.  The  fact  that  imported  oranges 
caunot  compete  in  delicacy  of  flavor  with  those  grown  in  some  paits  of 
the  United  States  renders  this  more  certain,  provided  the  trees  can  be 
kept  free  from  the  various  diseases  to  which  they  are  subject. 

The  importance  of  guarding  against  the  ravages  of  insects  seems  to  be 
appreciated  by  many  orange-growers.  Excepting  cotton^  there  is  no 
crop  resf)ecting  the  insect  enemies  of  which  we  have  received  more  in- 
quiries during  the  past  year  than  that  of  oranges.  And  so  little  has  the 
subject  been  studied  by  entomologists  that  in  many  cases  we  have  been 
obliged  to  answer  the  inquiries  by  a  confession  of  ignorance.  Finally, 
it  was  concluded  to  undertake  a  thorou^ah  investigation  of  the  insect 
enemies  of  the  citrus  fruits  grown  in  the  United  Strifes.  To  this  end  a 
trip  was  made  through  th^  State  of  Florida  during  the  months  of  Janu- 
SLvy  and  February,  1S80.  Tlie  object  of  this  journey  was  simply  to  make 
a  reconnoissance,  so  that  tlie  investigation  couhl  be  conducted  int<illi- 
gently  and  economically.  During  the  trip,  however,  we  carefully  col- 
lected specimens  of  all  the  insects  lomul  infesting  trees  of  the  genus 
Citrus,  and  as  full  notes  made  upon  their  habits  as  was  possible  in  the 
limited  time  at  our  disposaL    Liviiig  bpecimens  were  forwarded  to  Wash- 
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ington  and  colonized  on  orange  trees  in  thcbreodin^-rooin.  In  this  way 
we  have  been  able  to  watch  the  development  of  all  of  the  more  impor- 
tant si>ecie8  from  the  eg^  to  the  adult  state.  Especial  attention  has 
been  given  to  the  "scale  insects,"  and  the  life  histories  of  the  more  im- 
portant Florida  species  have  been  worked  up.  We  give  in  tliis  report 
only  a  few  of  the  fact«  thus  learned,  ns  we  have  been  unable,  through 
lack  of  time,  to  prepare  for  the  press  tbe  greater  part  of  the  material  at 
hand.  We  hope  during  the  coming  year  to  visit  other  parts  of  our 
orange-growing  sections,  and  to  conduct  a  series  of  experiments  with 
remedies.  A  ^11  report  on  this  subject  will  be  prepared  as  soon  as  prac- 
ticable. 

THE  COTTON  STAINER  ON  ORANGE. 

{Bysdercus  euiureUus^  n.  Schf.) 

Order  He^iiptera;  family  Cecigenae. 

PaBeturiiig^  the  rinds  of  oranges  and  snrking  iheir  jnice.  causing  ihem  to  decay  and 
faU  to  the  ground;  red-bugs,  17""".  (.67  iucli)  iu  length*  with  the  segments  of  the 
hody  margined  with  white,  and  with  dark  wing-covers. 

From  time  immemorial  the  so-called  "cotton  stainer'^  or  "red-bug'^ 
has  been  one  of  the  worst  pes  us  with  which  the  cotton  planters  of  Florida 
and  the  West  Indies  have  had  to  contend,  and  it  wouhl  be  difficult  to 
estimate  the  immense  loss  it  has  occasioned.  It  does  much  damage  by 
piercing  the  stems  and  bolls  with  its  beak  and  sucking  the  sap,  but  the 
princdpaJ  injury  to  the  crop  is  from  the  staining  of  the  cotton  in  the 
opening  bolls  by  its  excrement. 

Quite  recently,  however,  it  has  dovelcxH?d  a  habit  which  bids  fair  to 
place  it  much  nearer  the  fiont  in  the  ranks  of  our  injurious  insects  even 
than  it  has  been  before.  My  attention  was  first  called  to  it  by  a  letter 
from  Mr.  S.  W.  Carson,  of  Fort  Meade,  Fla.,  dated  December  18,  1879, 
from  which  the  following  is  an  oxtract: 

I  tend  you  to-day  some  hugs  which  ore  excesaivcly  injurious  to  p^^^et  oranges  after 
ttiey  rijien.  The  tree  liom  which  these  wtre  t«ken  liad  thonsauus  on  iu  They  uet 
to  sacking,  aod  never  ccjise  until  the  rind  is  pnuotured  to  the  pulp;  and  soon  decay 
tetB  in,  and  the  fruit  drops.  Scores  wiU  fall  off  iu  twenty-four  hours.  We  are  ruined 
ia  the  orange  culture  ii  they  coutiune. 

In  conseqn^ice  of  this  letter  from  Mr.  Carson,  we  endeavoit^d  to  find, 
during  a  subseqnent  trip  to  Florida,  ii.8tnnoes  of  similar  injuries;  but 
are  anable  to  report  any  from  personal  observations.  Fowever,  the 
red-bug  was  repeatedly  pointed  out  to  ns  by  men  of  intelli^^ence  and 
accurate  observation  as  being  an  insect  which  infests  oranges  in  the 
manner  described.  The  principal  injury  seems  to  have  been  done  where 
cotton  was  planted  in  close  proximity  to  the  orange  groves.  Mr.  Sam- 
Bon,  of  Micanopy,  informed  us  that  one  season  he  planted  cotton  between 
the  rows  of  his  grove,  and  lost  nine-tenths  of  his  crop  of  oninp:os  iu  cou- 
eequence.  Some  trees  shed  every  orancre.  He  stated  that  the  puncture 
of  the  bug  lool^ed  like  a  mosquito  biic,  a  minute  sting,  about  which 
the  orange  cha^iged  color,  becx)ming  yellow  (the  orange  being  gi^er). 
Later  the  orange  would  droj),  and  upon  examination  the  i)ulp  would  be 
found  to  be  rol^en.  ^ 

I  first  met  with  the  cotton-stuiner  at  Rock  Ledge.  It  was  then  quite 
common  on  the  leaves  of  guuva,  which  were  infested  by  a  mealy  bug 
(Dacttflopixis^  sp.).  The  cotton-stiiiners  were  fc  eding  busily,  but  whether 
it  was  upon  the  sweet  excretion  of  the  mealy  bug  or  upon  the  leaves  of 
the  plant,  1  was  unable  to  judge.    At  Maitland*  Orange  County,  I  found 
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it  qnite  abundantly  upon  a  native  species  of  rose  imiWow  (ITibheiifij  sp.)- 
and  also  upon  a  ibreign  introduced  species  (if.  fvlgidim).  1  was  in, 
formed  that  it  was  very  abundant  upon  plants  of  this  genus  along  the 
Saint  John's  River. 

The  eijgs  of  the  cotton-stainer  were  sent  to  the  department  in  April, 
by  Mr.  H.  S.  Williams,  of  Rock  Ledge,  Fia.  They  were  laid  in  a  g:roup 
of  twenty-one  upon  the  under  side  of  an  orange  leaf.  They  were  amber 
colored  and  oval  in  shape.  The  young  bugs  made  their  exit  through 
nearly  circular  holes  on  the  upper  side,  near  one  end.  The  eggs  appear 
smooth  and  glistening  to  the  naked  eye,  but  an  examination  with  a  lens 
shows  them  to  be  densely  covered  with  hexagonal  impressions.  The 
young  bugs  are  bright  red,  with  black  legs  and  antennae.  In  form  they 
resemble  the  adults,  but  are  wingless. 

As  to  remedies,  the  only  ones  which  have  been  suggested  were  given 
by  Mr.  Glover  in  the  annual  report  of  this  department  for  1875.    Mr 
Glover  says : 

These  inserts  hoiug  in  the  habit  of  coUecting  together  where  there  were  splinters  or 
fragments  of  su<;ar-rauf'  on  the  ground,  advantage  was  taken  of  this  fact  to  draw 
them  together  hy  moans  of  sinaU  chips  of  sugar-cane  laid  upon  the  earth  near  tlie 
plants,  whore  th'ey  were  at  once  destroyed  by  moans  of  boiling  water.  They  also  col 
lect  aronnd  heaps'  of  cotton-sood,  where  they  may  be  readily  destroyed  at  the  com- 
mencement of  cold  weather.  Small  heaps  of  refuse  trash,  dried  cornstalks,  or  especially 
of  crushed  sugar-cane  may  be  made  in  various  parts  of  the  plantation  in  the  vicinity 
of  the  plants ;  under  these  the  insects  take  shelter  from  the  cold,  and  when  a  sufficient 
quantity  of  tlie  bugs  is  thus  drawn  together,  the  various  heaps  may  be  fired  and  the 
insects  destroyed  with  the  trash.  A  very  cold  morning,  however,  should  be  selected, 
and  the  fire  made  before  the  insects  have  been  thawed  into  life  and  vigor  by  the  heat 
of  the  snn;  and  especially  all  deatl  trees,  rotten  stumps,  and  weeds  in  the  vicinity  of 
the  field  should  be  burned  or  otherwise  destroyed,  as  they  afford  a  comfortable  shelter 
for  all  sorts  of  noxious  insects.  Crushed  suj^ar-cane  (bagasse)  mixed  with  some  poison 
(say  Paris  green),  if  imbibed  by  these  insects,  would  no  doubt  destroy  many  of  them, 
but  might  also  be  tak(m  by  domestic  poultry  or  hogs. 

The  ill-advisability  of  planting  cotton  in  close  proximity  to  orange 
groves  will  be  readily  seen,  while  the  necessity  of  destroying  the  rose 
mallows  in  the  vicinity  is  just  as  perceptible.  I  was  forcibly  struck  with 
the  attraction  which  piles  of  cottonseed  possess  for  the  bugs,  and  think 
it  probable  that  small  heaps  of  this  seed  in  different  parts  of  the  grove 
will  prove  a  most  efficient  trap  for  them.  I  saw  this  insect  gathered  in 
almost  inc^lcuble  numbers  upon  such  a  heap  at  Maitland,  Fla.;  when  so 
gathered  they  could  easily  be  destroyed  by  pouring  hot  water  upon  them. 

From  the  color  of  these  insects  it  was  thought  many  years  ago  that  a 
serv  iceable  red  dye  might  be  made  from  their  expressed  juices.  Ex- 
periments were  made  by  Dr.  Charles  T.  .Trtckson,  of  Boston,  who  dis- 
covered that  while  no  red  dye  could  be  obtained,  the  whole  substance  of 
the  insect  could  be  converted  into  a  rich  orange-yellow  dye,  which  was 
readily  tixed  on  woolen  or  silken  fabrics  by  the  alum  mordant  liquor. 
The  cloth,  previously  boiled  in  a  solution  made  by  adding  two  ounces  of 
alum  to  a  gallon  of  water,  was  dipped  into  solution  of  the  insects  made 
by  dissolving  them  in  boiling  nitric  acid.  After  this  the  cloth  was 
soaked  in  a  solution  of  half  a  pint  of  ammonia  added  to  a  gallon  of 
water.  The  yellow  color  produced  also  answei*ed  excellently  as  a  basis 
for  green  and  brown  dyes.* 

A  predacious  bug,  known  as  Leptocoriza  tipnloides  Latr.,  was  also  fre 
quently  found  upon  theorange tree,  and  bears  moreor less  of  aresemblanc 
to  the  red-bug  in  size  and  coloration.  It  is  slenderer  than  the  red-bug  and 
has  longer  limbs,  its  name,  tqmloideSj  being  doubtless  given  to  it  from 


•  See  Dej)t.  of  Agr.  Ann.  Kept.,  1H58,  p.  ^Z7)i 
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this  fact.  The  red  color  is  lighter  thau  ou  the  red-bug,  aud  the  back 
lacks  the  Saint  Andrews  cross  which  characterizes  the  other.  The  Lepto- 
eoriza  does  no  harm  to  the  crop  whatsoever,  but  preys  upon  the  different 
inuet^ts  to  be  found  upon  the  trees.  True,  it  is  not  as  discriminating  as 
it  might  be,  and  frequently  devours  the  benelicial  Ghrysopa  larvae,  but 
its  good  qualities  undoubtedly  outweigh  its  bad,  and  it  should  not  be 
destroyed  with  its  injurious  relative. 

THE  ORANGE-LEAP  NOTHRIS. 
(XothrU  citrifoliellaj  Chambers  [u. sp.J.) 
Order  Lepidopteraj  family  Tineidae. 

Webbing  together  the  half-growu  leaves  of  new  shoots  of  the  orange^  eating  the 
leaves  aud  destroying  the  bud ;  a  cylindrical  yellow  worm,  with  black  head  and 
first  segment,  dropping  by  a  thread  when  disturbed. 

Si)eeimen8  of  this  insect  were  last  summer  received  from  Brevard 
County,  Florida.  We  do  not  know  enough  of  its  habits  at  present  to 
do  more  than  describe  it  and  its  method  of  work. 

According  to  Mr.  H.  S.  Williams,  of  Rock  Ledge,  the  larvae  have  been 
very  injurious  to  the  orange  trees  in  his  vicinity.  They  infest  the  young 
leaves  of  the  new  growth.  These  they  web  together  by  a  delicate  white 
silken  web,  and  feed  upon  the  bud,  entirely  stopping  the  growth  of  the 
shoot.  If  disturbed,  the  worm  diops  by  a  thread.  It  is  very  active, 
and  when  removed  from  its  web  runs  quite  quickly. 

The  full-grown  larva  measiu^es  about  12"»™  (.J  inch)  in  length.  It  is 
yellowish  in  color,  with  the  head  aud  first  thoracic  segment  black  and 
somewhat  polished.  The  i^osterior  margin  of  the  black  thorax  is  pale- 
yellow.  The  anal  plate  and  legs  are  polished  yellow,  with  the  scattered 
haurs  upon  the  former  blackish ;  aU  other  hairs  are  yellow.  The  first 
iwir  of  legs  is  black  and  the  rest  yellow. 

When  ready  to  pupate,  the  larva  rolls  a  leaf  around  itself  and  spins 
a  delicate  silken  cocoon,  in  which  it  transforms  to  a  rather  stout,  dark- 
brown  chrysalis.  There  is  nothing  so  characteristic  about  the  chrysalis 
as  to  merit  description.  The  moths  emerged  from  August  25  to  Septem- 
her  5.    The  following  is  Mr.  Chambers's  characterization  of  the  species : 

KOTlUaw  CriRIFOLIKLLA,  D.  Sp. 

It  it  poi^ible  that  this  speoic.*^  may  ah-eady  be  known  in  Southern  Europe,  or  in 
other  orange-growing  countries;  but  I  have  met  with  no  account  of  it  in  any  work  to 
which  I  have  accew.  If  known,  it  ou^ht  to  be  found  in  Mr.  Stainton's  "Tineina.of 
Niuthem  Kurope,"  but  I  have  been  uniible  to  find  any  copy  of  this  work  in  this  coun- 
ty. A  note  addressed  some  months  ago  to  Mr.  Stainton  remains  unanswered.  As  the 
fpfH^ifid  is  certftiuly  now  in  this  country,  aud  I  have  not  been  able  to  hear  of  it  else- 
wb«Jre.  I  detjcribo  it  Jis  new.  Yet.  if  tho  orange  is  its  only  food-plant  (and  none  other 
i»  known  as  yet),  and  the  orango  is  not  indigenous  here,  it  is  probable  that  the  insect 
ha*  been  imported  with  its  food-plant,  aud,  even  if  it  is  as  yet  undesciibed,  win  be 
fonnd  in  other  orange-growing  countries. 

The  moth  is  ochreousgray.  or  more  properly,  perhaps,  grayish-ochreous  (under  a  lens 
it  is  ochreous  dusted  with  fuscous).  Outer  surface  of  the  second  joint  of  the  palpi 
brown,  except  the  anterior  margin  of  the  tuft,  which  is  pale-ochreons,  from  the  mid- 
*Ue  of  which  springs  the  acicular  third  joint,  which  is  pale-ochreous  tipped  with  fus- 
cous and  is  longer  than  the  second  joint.  On  the  disc  of  the  fore  wings,  at  about  the 
basal  fourth  of  the  wing-length,  is  a  short,  obscure,  oblique,  reddish,  fuscous  streak,  be- 
hind which  is  a  small  brown  discal  spot,  with  another  like  it  placed  opposite  to  it  and 
lonchinff  the  fold :  further  back  ou  the  di.sc  are  two  similar  nrown  spots,  and  a  little 
ftirther  beck,  on  the  dorsal  margin  at  the  end  of  the  fold,  is  a  much  larger  spot  or 
tmt^h  of  the  same  color ;  behind  the  discal  nervure  the  wing  is  paler  and  shows  indi»- 
tiutitly  a  wary,  transverse,  fuscous  streak,  and  there  are  five  circular  black  spots  around 
the  apical  margin;  the  cilia  are  pale  fiisoous.     Hind  wings  palb-grajrish  fiiseons, 
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Iscaroely  excised  beneath  the  tip.  The  antennae  are  minutely  pectinated  and  mioro- 
scopically  pubescent,  ochreoas,  dotted  with  fuscoua  on  the  upper  surface,  and  with 
the  upper  surface  of  the  basal  joint  fuscous.  Abdomen  ochreous  dotted  with  fuscous. 
Legs  stained  with  fuscous  on  their  anterior  surfaces.  Al.  exp.  \i  inch  (17  to  20"™., 
J.  H.  C). 

Note.— Since  the  above  description  of  N,  eitrifoliella  was  prepared,  I  have  received 
a  note  from  Mr.  Stainton,  in  which  he  states  that  "  The  Nothrls  ft-om  leaf  buds  of 
orange  trees  in  vsoaietliiug  quite  unknown  to  me.  Your  sketch  of  the  fore  wing  is  quite 
in  the  style  of  iV.  JJurdhameUaJ' 

THE  ORANGE  CASE-BEARING  TINEID. 

(Coleoteehnitea  citrieUa^  Ohambers  [new  apecies].) 

Order  Lbpidoptbra;  faimly  Tinbidab. 

At  Manatee,  Fla.,  in  the  latter  part  of  April,  I  found  npon  the  tronk 
of  an  orange  tree  the  case  of  a  Tiueid  larva.  This  case  was  rather  slen- 
der, 11°°  r.43  inch)  long,  and  rather  pointed  at  the  hinder  extremity. 
It  was  dark  gi^ay  in  color,  resembling  the  bark  upon  which  it  was  found^ 
and  was  apparently  composed  of  small  bits  of  lichens  and  excremental 
pellets,  with  much  gray  silk.  The  moth  issued  March  6,  and  upon 
being  referred  to  Mr.  Ohambers  proved  to  be  a  new  species  representing 
a  new  genus.    The  following  are  Mr.  Chambers'  descriptions: 

CoLEOTEOHNmss  Chambem  (new  genus). 

Fore  wings  lanceolate;  the  cell  closed ;  the  subcostal  gives  off'  a  branch  abont  its 
middle  and  then  others  near  to  its  tip;  the  last  one  giving  off  a  branch  behind  which 
it  becomes  furcate  with  one  branch  to  each  margin ;  median  two' branched,  and  the 
discal  sends  a  branch  to  the  dorsal  margin.  Submedian  furcate  at  the  base.  Hind 
wings  about  as  wide  as  fore  wings;  cell  indistinctly  closed;  subcostal  with  a  branoli 
to  each  mar^  before  the  tip ;  median  then  branches,  a  single  discal  branch ;  sub- 
median  and  internal  veins  indistinct ;  two  folds  through  the  discal  cell;  hind  margin 
somewhat  excavated  beneath  the  tip 

Head  depressed;  forehead  obtuse;  tongue  moderately  long;  no  maxiUary  palpi; 
labial  palpi  porrected,  the  second  joint  with  a  tuft  which  spreads  both  above  and  ba* 
low  the  apex ;  third  joint  deflexed,  shorter  than  the  second ;  antennae  timplo,  more 
than  hau  as  long  as  uxe  fore  wings. 

C.  camoELLA.  Chambers  (n.  ap.). 

Pale  sordid  oohreout ;  there  is  a  fosoous  spot  near  the  top  of  the  third  palpal  joint ; 
antennae  pale  sordid  ochreous  annulate  with  fuscous ;  fore  wings  pale  soidid  ochreona 
irrorate  with  fuscous  ^especially  so  along  the  disc)  but  paler  on  the  dorsal  margin. 
There  are  three  dark-brown  or  blackish  oblique  costal  streaks  reaching  the  miodla 
and  then  produced  backwards,  the  last  one  produced  back  to  the  apex.  The  first  of 
these  streaks  is  near  the  base  of  the  wing,  and  extends  along  the  costa  to  the  bast, 
the  second  before  the  middle,  and  the  third  at  about  the  apical  third  of  the  wing 
lengtii.  The  apical  part  of  the  wing  is  darker  than  the  remainder.  Abdomen  and 
legs  pale  sordid  oclm^ous,  the  latter  annulate  with  fuscous  and  the  first  and  second 
{M^rs  dark  fuscous  on  their  anterior  surfaces.  AL  ex.  not  quite  half  an  inch.~FroDi 
Florida. 

Professor  Comstock  informs  me  that  the  larva  lives  in  a  case,  of  which  he  sent  me 
an  exsmple,  and  that  it  feeds  npon  the  orange.  The  case  is  an  obloug  coue  of  silk 
lined  externally  with  fragments  of  ixass  and  other  ddbria, 

BLASTOBASIS  CITBICOLELLA  Chambers  (new  species.) 

Order  Lepedopteba;  family  Tinbidab. 

From  a  dry  orange  which  was  fonnd  at  Jacksonville,  Fla.,  in  the  lat- 
ter part  of  January,  and  preserved  on  account  of  its  being  infested  by 
a  small  beetle  (Araeocerus  fasdculatus),  there  issued  rather  unexpectedly 
on  March  17  a  small  gray  Tineid  moth,  which  was  referred  to  Mr.  Oham- 
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bers  for  determination.    He  pronounces  it  a  new  species  of  Blastoba- 
sis,  and  cbaracterizes  it  as  follows : 
Bi^sTOBASis  ciTRicoLELLA  Chambcra  (n.  sp.). 

The  elongate,  rather  narrow  face,  &m\  the  fact  that  the  snbmediaTi  vein  of  the  fore 
winirs  gives  oil'  a  hrtmeh  to  the  dorsal  margin  from  about  it*  middle  (which  I  have  not 
ol»si-iA'e<i  in  any  other  Tiueid),  at  first  inclined  me  to  separate  thia  Bpecies  from  BlasUh 
basis.  I.ikei^.  cocchorelta,  it  has  a  large  tuft  projecting  from  the  base  of  the  basal 
joint  of  the  antenna,  and  forming  a  sort  of  eye-cap.  Head,  thorax,  and  fore  wings 
sordid,  white,  dusted  with  fuscous  on  the  wings ;  the  fuscous  scales  are  arranged  in  lon- 
gitudinal streaks  along  the  disc,  and  the  fold  is  fuscous;  antennae  sordid  white,  annu- 
Site  with  fuscous ;  hind  wings  and  abdomen  stramineous. 

Al.  ex,  not  qmt*^  ^  inch.  A  bingle  female,  said  by  Professor  Comstock  to  have  been 
bred  fi-om  "  a  dry  orange." 

THE  ORANGE-LEAF  NOTCHER. 

(Artipus  floridanus  Horn.) 

Order  CoLEOPTERA;  family  Ouroulionidab. 

Eating  jagged  notches  in  the  edges  of  orange  leaves;  a  small  whitish  snout-beetl6|  } 

inch  in  length. 

In  July,  1879,  specimens  of  this  beetle  were  received  from  Mr.  H,  S. 
Williams,  of  Kock  Ledge,  Fla.  He  stated  that  they  only  appeared  in  a 
limited  portion  of  his  grove,  but  that  in  this  one  locality  they  were  very 
abundant.  He  said  that  he  had  killed  hundreds,  and  yet  every  morn- 
ing about  so  many  were  at  work. 

I  visited  Mr.  Williams-s  place  in  the  spring  of  1880,  and  at  that  time 
the  beetles  were  still  at  work,  and  had  spread  but  little  from  the  origi- 
nal spot.  Experiments  showed  that  they  drop  readily  whenever  the 
tree  upon  which  they  are  at  work  is  jarred,  and  hence  they  may  be  eas- 
ily caught  upon  sheets  and  destroyed,  as  is  done  with  the  common  plum 
curculio.    (See  Plate  III,  fig.  3.) 

WHITE  ANTS,  OR  'kWOOD  LICE.'' 

(Termes  ftavipes  Kohlar.) 

Order  Netjroptera;  fiamily  Termitidab. 

GirdHng  the  bark  of  orange  trees  and  gnava  bushes  near  the  surface  of  the  ground, 
or  eating  out  the  interior  of  sugar-cane  and  other  plants ;  numerous  small  whita 
insects,  resembling  ants  in  form  and  size. 

These  insects,  which  are  common  throughout  our  territory  firom  Massa- 
chusetts to  Florida,  are  usually  found  living  in  communities  in  logs, 
sticks,  and  stumps.  Decaying  pine  wood  is  especially  liable  to  be 
attacked  by  them.  Sometimes  they  are  very  destructive  to  wooden 
structures,  as  houses,  bridges,  and  fences,  and  especially  to  such  parts 
as  are  near  the  ground. 

This  season  we  have  learned  that  they  do  not  confine  their  attacks 
to  dead  vegetable  matter,  but  that  they  frequently  infest  and  destroy 
living  plants.  We  received  specimens  from  Mr.  B.  F.  Weems,  of  Hous- 
ton, Tex.,  that  were  infesting  pampas  grass  and  orange  trees;  and  I 
found  them  common  throughout  Florida,  infesting  orange  trees,  guava 
bushes,  and  sugar-cane.  In  the  last-named  State  these  insecte  are 
generally  recognized  as  important  pests.  They  are  there  known  as 
"  wood  lice,"  a  name  whose  use  is  to  be  deprecated,  as  it  tends  to  create 
confusion. 
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When  white  ants  infest  living  plants,  they  attack  that  part  which  is 
at  or  just  below  the  surface  of  the  ground.  In  the  case  of  pampas  grass, 
the  base  of  the  stalk  is  hoUowed;  with  woody  plants,  as  orange  trees 
and  guava  bushes,  the  bark  of  the  base  of  the  trunk  is  eateu,  and  fre- 
quently the  tree  is  completely  girdled;  with  sugar-cane,  the  most  serious 
injury  is  the  destruction  of  the  seed  cane. 

The  white  ants  may  be  destroyed  by  water  heated  sufficiently  to  kill 
the  insects  without  injury  to  the  infested  plants.  In  the  case  of  orange 
trees,  much  can  be  done  to  prevent  the  attacks  of  these  insects.  My 
experience  convinces  me  that  it  is  those  trees  about  the  crown  of  whose 
roots  the  soil  has  been  heaped  that  are  most  liable  to  become  infested. 
It  foUows  that  care  should  be  taken  to  remove  such  soil  immediately 
alter  each  cultivation  of  the  grove,  leaving  the  crown  of  the  roots  ex- 
•posed.  It  is  also  important  to  remove  all  old  wood,  especially  pine, 
from  near  the  trees,  as  such  wood  is  liable  to  become  infested  and  the 
white  ants  to  spread  fr^om  it  to  the  orange  trees. 

TWO  NEW  PARASITES  ON  ORANGE  INSECTS. 

The  leaves  of  the  terminal  twigs  of  orange  trees  are  frequently  in- 
fested, especially  in  the  spring,  by  numerous  dark-green  plant-lice, 
which  do  considerable  injury  by  checking  the  growth  of  the  young 
shoots.  At  Rock  Ledge,  Fhu,  1  found  that  these  plant-lice  were  de- 
stroyed in  great  numbers  by  a  small  black  Ichneumon  fly,  a  description 
of  which  has  not  heretofore  been  published.  I  bred  the  same  species 
from  plant-lice  infesting  the  cotton  plant,  and  from  the  common  grain 
plant-louse  (Aphis  arenas).  The  specimens  were  referred  to  Mr.  E.  T. 
Oresson,  who  prepared  the  following  characterization  of  the  species: 

Tbioxys  TE8TACEIPE8  Cresson  (n.  sp.). 

Female, — ^Piceous  or  shining  black,  smooth  and  polished,  impunctnred  ;  mandiblco 
and  palpi  pale ;  antennae  brownish-black,  sometimes  more  or  less  pale  beneath,  13- 
joint^d,  the  joints  faintly  fluted  or  gi-ooved,  the  last  one  longest  and  thickest ;  wings 
hyaline,  iridescent,  stigma  pale ;  le^,  including  coxae,  yellowish-testaceous,  the  pos- 
terior pair  generally  more  or  less  fuscous  or  blackish ;  abdomen  often  brown  or  pale 
piceous,  with  the  fii-st,  and  sometimes  jftirt  of  the  second,  segment  more  or  less  testa- 
ceous,    length,  .07  inch. 

Bab.—Rock  Ledsfe,  Fla.,  Selma,  Ala.,  and  Pocomoke  City,  Md.  Parasitic  upon  an 
aphid  infesting  twigs  of  orange,  an  ai)hid  on  the  cotton  plant,  and  Aphia  avenae  Fabr. 

Another  undescribed  species  of  Ichneumon  fly  was  bred  fi*oiu  cocoons 
which  I  found  upon  an  orange  leaf  at  Rock  Ledge,  Fla.    This  species 
is  probably  parasitic  on  some  larvae  infesting  the  orange  tree.    It  was 
also  referred  to  Mr.  Cresson,  who  characterizes  it  as  follows : 
PoLYSPmNCTA  ALBiPBS  Cressou  (n.  sp.). 

MaU, — Sanguineous,  smooth  and  i)oli»]ied ;  head  black ;  clvpcus,  mandibles  and  palpi, 
white;  antennae  long,  slender,  black;  tegulae  and  dot  before,  white;  wings  hyaline, 
snbiridescent,  nenmres  and  stigma  fuscous;  legs,  includi^ig  coxae,  white,  tips  of  tarsi 
blackish ;  second  and  following  segments  of  abdomen  with  a  transverse  black  spot  on 
each  side  at  tip,  and  a  transverse  deeply  impressed  line  near  base  and  apex,  the  lateral 
middle  being  therefore  more  or  less  swollen ;  basal  segment  with  a  median  shallow 
groove  above,  and  a  short,  stout  tubercle  on  each  side:  venter  yellowish- white 
Length,  .28  inch. 

Hub. — ^Rock  Ledge,  Florida.    Found  on  an  orange  leafl 
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THE  PALMETTOLBAF  MENTEE. 

{Lavema  sabalella  Chambers  [new  specie^].) 

Order  Lepidopter A ;  family  Tineidae. 

Feeding  in  STnall  companies  upon  the  upper  surface  of- the  lenf  of  tho  saw-palmetto, 
under  a  silken  covenng,  cylindrioal  white  larvae  with  longitudinal  brown  stripes, 
yellow  heads,  and  yellow  tirst  segments.     (PI.  II,  lig.  1.) 

In  the  spring  of  1870  specimens  of  a  leaf  miner  on  the  leaves  of  the 
saw-palmetto  {Sabal  serrulata)  were  sent  to  the  department  by  iMr 
Schwarz,  from  Florida.  Durinpf  the  summer  the  moth  was  sent  to  Mr. 
Chambers  for  identification,  but  it  proved  to  be  a  new  species.  He  ac 
cordingly  named  it,  and  his  characterization  of  the  species  is  appended. 

During  my  entomological  excur;  ion  to  Florida  in  January  and  Febru 
ary,  1880, 1  again  met  with  the  species,  and  collected  many  specimens 
in  all  stages.  Along  the  Transit  llailroad,  between  Fernandina  and 
Baldwin,  it  was  very  common,  and  in  other  pai-ts  of  the  State  it  was  oc- 
casionally seen.  In  a  few  instances  I  found  this  species  feeding  upon 
the  leaves  of  the  young  cabbage  palmetto  {iSabal  palmetto). 

The  larva  feeds  upon  the  upper  surface  of  the  leaf,  destroying  the 
upper  skin  and  the  fleshy  part  of  the  leaf,  leaving  the  lower  skm  un- 
touched. I  have  never  found  it  feeding  upon  the  under  surface.  The 
larvae  are  social  in  their  nature,  working  together  in  small  companies, 
several  making  a  common  nest.  Tbis  nest  consists  simply  of  a  delicate 
sheet  of  silk,  covering  that  part  of  the  leaf  upon  which  the  larvae  aie 
working.  This  silken  sheet  is  covei*ed  externally  with  a  layer  of  what 
appears  to  the  unaided  eye  like  sawdust,  but  which  is  in  reality  a  mass 
of  the  excrementitious  pellets  of  the  larvae.  The  true  nature  of  the 
work  is  thus  concealed,  both  the  silken  covering  and  the  larvae  them- 
selves being  hidden  from  view.  The  nest  is  always  kept  extended  be- 
yond the  eaten  portion,  so  that  the  larvae  are  under  cover  while  eating. 
Both  the  disk  and  the  terminal  portions  of  the  leaf  are  infestecl.  In 
many  cases  the  latter  were  fasteneJd  together  lengthwise,  as  if  they  bad 
never  been  unfolded,  or  had  been  drawn  together.  From  the  line  of 
union  the  excrement  always  projects. 

The  average  length  of  the  full-grown  larvae  is  about  14"".  (.55  inch). 
They  are  comparatively  slender  and  subcylindrical  in  form.  The  ground 
color  is  white  tinged  with  yellow,  the  head  and  j>rothoracic  shield  being 
a  darker  yellow  and  the  mandibles  brown.  Extending  longitudinally 
from  prothorax  to  anus  are  eight  somewhat  irregular,  reddish-brown 
stripes,  at  equal  distances  apart  around  the  whole  body.  These  stiipes 
grow  more  pronounced  as  the  larva  increases  in  age.  The  larvae  are 
active  in  their  movements,  and  when  removed  from  their  mines  drop 
readily  by  a  thread.  A  stiange  peculiarity  of  the  color  of  the  brown 
stri|>e8  is  that  ui)ou  the  larva  being  jilaced  in  alcohol  they  change  to  a 
brilliant  pink  or  rose  color.  The  same  effect  is  also  produced  when  they 
ai^e  mounted  in  Canada  balsam. 

The  chr.\  salis  is  formeil  under  the  silken  covering.  It  is  about  8"°* 
{^s  inch)  in  length  and  is  rather  slender.  The  abdomen  is  reddish  and 
the  wing-covers  yellowish  brown.  It  is  smooth  and  shining.  The  wing 
sheaths  extend  to  the  eighth  alxlominal  segment. 

The  moth  is  quite  large  for  a  Tineid,  the  expanse  of  the  wings  being 
15.5  "*"  ( I  inch.)    Its  general  color  is  a  delicate  silvery  gray,  with  a  tinge 
14  AG 
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of  lavender  in  soBie  individuals.  There  arc  two  minute  black  spots  to- 
wards the  hind  margin  of  each  front  wing. 

Although  the  saw-palmetto  is  not  of  much  scnice  in  the  arts  at  pres- 
ent, still  it  is  qsed  to  a  certain  extent  in  the  manufacture  of  paper,  and 
'this  utilization  bids  fair  to  increase.  Hence  our  leaf  miner,  although 
hardly  to  be  rai^ked  as  injurious  at  present,  may  become  so  at  some  not 
far  distant  day. 

A  Chalcid  parasite  has  been  bred  from  this  insect,  which  wiU  be  de- 
scribed in  a  future  report. 

The  following  is  Mr.  Chambers's  characterization  of  the  species :   * 

LaVERNA  6ABALELLA,  11.  sp. 

.  Very  pale  ochreous  yeUow,  or  perhaps  rnther  stramineous.  Outer  surface  of  the 
seeona  joint  of  the  palpi  brown.  There  is  a  suiall  brown  spot  on  the  fold  near  the 
hind  margin  of  the  fore  wings,  and  a  larger  one  at  the  e^d  of  the  disk  nearer  to  the 
costal  than  to  the  dorsal  margin.    Al.  ejrp,  |  inch. 

The  winCT  are  more  elongate  and  narrow  than  in  L,  gledUchxahlla^  but  the  palpi  are 
slender  and  acuminate  as  in  that  species.    The  larva  feeds  on  the  upper  side  of  the 

£almetto  {Sabal)  in  Floritla.    It  forms  of  its  frass  or  excrement  large  tubes  or  gal- 
)ries  ouder  which  it  lives. 

THE  EESPLEXDENT  SHIELD  BEAEEE. 

{Aspidisca  splendoriferellay  Clem.) 

Order  Lepidopteea  ;  family  Tineidae. 

Mining  the  leaves  of  apple  twice  a  year  and  cutting  out  an  oval  case,  whfch  it  carries 
to  the  trunk  or  limbs  and  attaches,  a  minute  whitish  footless  larva,  with  a  browniah 
head  and  a  yeUow-brown  spot  on  each  segment. 

It  is  not  an  uncommon  sight  in  this  latitude*  to  see  during  the  winter 
numbers  of  little  oval  disk-shaped  yellowish  bodies,  3°*"  (.1  inch) 
long,  and  bearing  a  resemblance  to  some  kind  of  seed  attached  to  the 
trunks  and  branches  of  apple  trees.  (The  general  appearance  of  these 
disks  is  shown  in  PI.  U  lig.,  2.)  If  one  of  these  is  examined  closely 
it  will  be  seen  to  consist  of  nothing  more  than  a  section  of  apple  lea^ 
looking  as  though  it  might  have  been  clipped  from  the  leaf  by  a  punch. 
If  sufficient  curiosity  is  aroused  to  impel  one  to  a  further  examination, 
and  if  the  disk  be  pulled  apart,  it  will  in  all  probability  be  found  to  con- 
tain  a  small  yellowish  contracted  larva,  which,  had  it  been  left;  undis- 
turbed, would  have  changed  to  a  chrysalis  early  the  ensuing  spring  and 
later  to  a  moth. 

During  the  month  of  May,  after  the  apple  leaves  have  attained  a  suf- 
ficient size,  I  have  often  watched  the  brilliant  little  adult  of  this  insect 
running  about  upon  the  upper  surface  of  the  leaves  in  the  bright  sun- 
light with  their  wings  folded  close  along  their  sides.  I  have  never  seen 
them  deposit  their  eggs,  and  this  is  probably  done  at  night.  Neither 
have  I  ever  been  able  to  find  their  unhatched  eggs,  though  the  shells 
are  plainly  observable  on  the  uiper  side  of  the  leaf  after  the  mine  is 
sufficiently  far  advanced  to  show  one  where  to  look  for  them. 

The  young  larva,  hatching,  i)enetrates  to  the  interior  of  the  leaf 
and  begins  a  linear  mine,  which  as  it  increases  in  size  becomes  an 
irregular  blotch  obliterating  the  early  linear  poiHon.  The  nearly  com- 
pleted mine  bears  a  slight  resemblance  to  that  of  Tischeria  malijoliellaj 
which  is  frequently  found  upon  the  same  leaf,  but  diflers  in  the  fact  that 

*  It  is  impossible  to  say  what  the  geograpliifnl  ranijo  of  tliis  insect  is.  Mr.  Saubom 
bred  it  in  Cambridge,  Dr.  Clemens  presumably  iu  i'liiladclphia,  and  Mr.  Chambera  at 
Covington,  Ky. 


Digitized  by 


Google 


REPORT  OF  THE  ENTOMOLOGIST.  211 

tlie  mine  of  tbe  latter  is  only  obs?<?rvable  from  the  upper  siile  of  the  leaf, 
while  that  of  our  iiisecfc  can  be  seen  from  both  sides  and  is  also  of  a 
darker  .color. 

The  mine  when  completed  is  an  iiTegnlar,  frequently  more  or  less 
triarii^lar,  rather  dark  colore<l  blotch,  averaging  6  or  7"""  in  its  longest 
diameter  and  observable  from  both  surfaces  of  the  leaf.  Up  to  the  time 
Tjvhen  the  larva  has  attained  full  growth  the  mine  is  translucent,  the 
only  dark  spots  being  the  larva  itself  and  the  excrement  which  is  col- 
lected in  an  irregulai*  cake  of  minute  pellets  in  the  region  where  the 
mine  was  first  begun.  Soon,  however,  the  translucency  of  the  broader 
end  of  the  mine  begins  to  be  obscured  in  an  oval  spot,  and  if  it  could  be 
oi>ened  the  larva  would  be  found  busily  engaged  in  lining  both  surfaces 
of  the  leaf  with  white  silk,  mapping  out  the  size  and  shape  of  its  future 
case.  After  this  lining  has  become  sufficiently  thick,  the  larva  com- 
mences to  cut  through  both  surfaces  of  the  leaf  at  the  edge  of  the  oval 
Hning,  and  to  draw  them  together  and  fasten  them  with  silk  as  it  goes. 
When  the  circumference  of  the  oval  has  been  cut  and  fastened,  with  the 
exception  of  a  small  portion  at  one  end,  the  larva  at  that  point  cuts 
through  the  uj^per  surface  alone,  partly  issues  from  its  case,  and  weaves 
a  strong  cord  of  silk  from  the  surface  of  the  leaf  on  beyond  the  mine 
back  to  the  mouth  of  the  case.  Then,  everything  being  securely  fast- 
ened, it  cuts  the  last  band  of  the  lower  membrane  which  still  remains 
intact,  and  stands  upon  the  upper  surface  of  the  leaf  with  its  completed 
case  upon  its  back.  The  next  step  is  to  cut  the  supporting  cord,  and 
the  larva  is  free  to  start  upon  its  travels* 

In  walking,  the  head  and  first  three  thoracic  segments  alone  are  pro- 
truded from  the  case,  the  sott  hinder  parts  being  thus  protected.  The 
abdomen  with  the  inclosing  case  is  lifted  erect  in  the  air,  so  that  it  does 
not  drag  upon  the  insect  as  it  walks.  After  progressing  for  an  inch  or 
80  the  larva  usually  drops  from  the  leaf,  spinning  a  long  silken  thread 
as  it  falls.  In  this  way  it  either  reaches  the  ground,  or,  what  is  much 
more  common,  falls  upon  or  is  blown  by  the  wind  to  a  limb  or  the  trunk. 
It  travels  a  greater  or  less  distance  further  until  it  finds  what  seems  to 
it  to  be  a  proper  place,  and  there,  after  attaching  the  case  firmly  to  the 
bark  by  a  button  of  silk,  it  sooner  or  later  transforms  to  a  pupa. 

lITo  food  is  taken  after  the  case  is  begun.  The  posterior  end  of  the 
case  is  left  slightly  open,  although  there  is  no  necessity  for  an  anal  open- 
ing through  which  to  pass  the  excrement,  as  in  Coleophora;  neither  is 
any  excrement  to  be  found  in  the  case,  all  having  been  left  behind  in 
the  mine.  After  fastening  its  case  permanently,  but  before  transforming 
to  the  pupa  state,  the  larva  reverses  its  i)osition  in  the  case,  so  that  its 
head  is  towards  what  was  formerly  the  posterior  end. 

When  the  time  arrives  for  the  moth  to  make  its  exit,  the  pupa  works 
its  way  out  through  the  posterior  slit  in  the  case  until  it  is  half  emerged, 
and  in  thai  position  gives  forth  the  moth. 

Dr.  Packard*  speaks  of  the  forming  of  the  cases  in  the  latter  part  of 
August  and  September.  Mr.  Chambers  f  also  states  this  to  be  the  cus- 
tomary time,  aud  August  was  the  month  in  which  Dr.  Clemens  J  found 
them.  In  Washington,  hcTwever  (and  this  would  probably  hold  true  in 
the  field  of  IVIr.  Chambers's  observations),  there  are  two  broods  in  the 
course  of  the  season.  During  the  past  summer  the  first  cases  were  ob- 
served on  July  10,  and  July  23  the  first  moth  issued,  and  from  this  date 
till  the  middle  of  August  they  were  continually  issuing.    This  first  brood 

•  Guide  to  the  Study  of  Insects,  p.  355. 
1  Canadian  Entomologist,  vol.  iji,  p.  223. 
IFroc  Acad.  Nat.  Sci.  PliiL,  IbtiO,  p.  12, 


Digitized  by 


Google 


212    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

was  quite  numerous,  but  when  the  seetfud  brood  began  to  make  tbeir 
cases,  about  the  end  of  September,  the  apple  trees  were  a  sorry  sight  to 
the  orchardist.  I  have  frequently  counted  from  twenty-five  to  thirty 
separate  mines  in  a  single  leaf,  from  which  one  can  see  what  a  great 
drain  this  insect  must  have  caused  upon  the  vitality  of  the  plant.  In 
early  Octobei',  when  permanent  hibernating  quarters  had  been  taken  up, 
the  tree  trunks  and  larger  branches  were  fairly  covered  with  the  clus- 
tering cases.  I  have  counted  forty- seven  on  a  spot  of  bark  not  larger 
than  a  dime.  In  the  crotches  of  the  limbs,  in  the  crevices  of  knots,  and 
in  similar  places  they  were  particularly  abundant.  They  were  also  to 
be  found  upon  the  grass  and  sticks  at  the  base  of  the  tree. 

The  individuals  of  the  first  brood  transform  to  pupae  almost  im- 
mediately upon  permanently  fastening  their  cases,  but  the  members  of 
the  last  brood  hibernate  in  the  larva  state.  A  case  opened  at  any  time 
during  the  winter  will  be  found  to  contain  a  short  thick  yellow  lana 
differing  considerably  from  the  mining  form.  (A  description  of  both 
forms  will  be  found  at  the  end  of  this  account.)  In  this  state  the  insei*t 
remains  until  some  time  in  March  or  April,  dei>ending  upon  the  severity 
of  the  season,  when  it  transforms  to  the  dusky  yellow  pupa.  The  moth 
issues  a  w^eek  or  so  alter  the  pupa  is  formed.  This  season  the  first  moth 
issued  on  March  16th ;  but  that  it  was  much  ahead  of  its  time  was  shown 
by  the  fact  that  not  Ji  leaf  was  to  be  seen  upon  the  trees. 

Food  plants, — ^At  various  times  during  the  summer  this  same  species 
was  observed  not  alone  upon  the  apple,  but  upon  several  varieties  of 
cultivated  pear  trees  and  upon  Crataegus  in  the  department  grounds. 
In  September  they  were  found  in  great  numbers  in  the  leaves  of  wild 
cherry  trees  in  an  old  cemetery  at  Alexandria,  Va. 

Natural  enemies. — Many  of  the  cases  were  found  in  the  webs  of  nest- 
ing spiders,  upon  different  parts  of  the  trees,  but  whether  the  spiders 
feed  upon  them  or  whether  the  case  would  protect  them  it  is  hard  to 
say.  The  moths,  however,  would  probably  be  unable  to  issue  from  the 
cases  thus  caught. 

Large  numbers  wei'e  destroyed  by  ants.  I  have  repeatedly  observed 
two  or  more  ants  take  hold  of  a  case  on  opposite  sides  and  tear  it  open, 
either  devouiing  or  carrying  off  the  inclosed  larva  or  pupa. 

Two  hymenopterous  parasites  have  been  bred  from  the  cases  of  the 
resplendent  shield  bearer,  the  one  a  Micix)gaster,  in  large  numbers,  and 
the  other  a  Chalcid  in  but  a  single  instance. 

iJ«/i6rf/e«.— Obviously  the  only  remedy  for  this  insect,  when  its  inju- 
ries have  become  severe  enough  to  attract  attention,  is  to  destroy  the 
cases  in  the  winter  time.  The  bark  of  the  tiee  can  be  slightly  scraped 
and  many  thus  destroyed,  or  it  can  be  painted  over  with  some  insectici- 
dal  solution.  A  mixture  of  kerosene  and  water  in  the  proportion  of 
about  3  to  100  by  volume,  put  on  with  a  whitewash  brush  or  sprayed 
from  a  fountain  i)ump,  woiild  probably  i)rove  efficacious.  A  mixture  of 
lime  and  sulphur  in  the  i)roportions  of  one-half  bushel  shell  lime  to  six 
pounds  i>owdered  sulphur,  dissolved  and  brought  to  the  consistency  of 
a  whitewash  with  hot  water,  was  applied  to  the  trees  in  the  department 
grounds  last  tall.  It  had  the  effect  of  killin'g  all  of  these  case  bearers 
which  it  reached,  and  undoubtedly  destroyed  all  of  the  woolly  apple 
lice  {Enosmna  Umigera  Hausmann)  Avhich  were  above  ground,  as  well  a^s 
all  the  bark  lice  (Mytilmpis pomimrticUlliley)  which  it  touched.  It  is 
jUso  claimed  for  this  mixture  that  it  has  a  beneficial  efiect  in  warding 
off^  the  socalleil  *^ Wight.'' 

These  remedies  can,  however,  simply  aim  at  a  greatei*  or  less  redtus- 
tion  of  the  numbers.    iS^othing  like  an  extermination  can  be  hoped  for 
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uuless  through  parasites,  owing  to  the  numerous  food-plants  of  this  in- 
sect. Xo  matter  how  the  work  of  destruction  is  performed  upon  the 
apple,  the  trees  will  be  restocked  from  the  wild  clu*rry  or  some  other 
plant  difficult  to  reach. 

We  append  a  description  of  the  larva  and  chr.vsaHs,  and  quote  Dr. 
Clemens's  description  of  the  mlult,  to  euable  readers  to  recognize  the 
insect. 

ASPIDISCA  SPLENDOr.lFEKKLLA  ClcDl. 

Adidt. — Hea<l  golden.  Antcnuao  fuscous,  tinged  wiMi  golden.  Fore- wings,  from 
the  base  to  the  middle,  leaden  gray,  -vvith  h  splendent  lustl^^,  and  from  tlio  middle  to 
the  tip  golden,  with  u  broad,  nearly  Kti'aight,  metaUic  silvery  Htreak  extending  fix)m 
the  costa  near  the  tip  to  the  middle  of  the  wing,  and  dark  margined  on  both  sides. 
This  is  nearly  joined  by  a  doi-sal  streak  of  the  same  hue  almost  opposite  to  it,  with  con- 
Tercing  dark  margins,  and  with  a  blotx;h  of  dark-brown  scaler  adjoining  it  behind. 
In  the  eosto-apical  cilia  is  a  short,  blackish -brown  streak  pai*allel  to  the  dark  margin 
of  the  silvery  costal  streak.  At  t  he  tip  is  a  black  apical  spot,  with  metallic  silvery 
scales  in  it«  center,  and  a  few  silvery  scales  in  the  cilia  above  ahd  beneath  it.  A 
blackish-browu  hinder  marginal  line  in  the  cilia,  interrupted  by  a  silvery  streak  in 
the  clLa  beneath  the  apical  spot,  and  the  cilia  yeUo wish-brown.  Hind-wings  leaden 
gray ;  cilia  yolIowish-brt>wn. 

FutUgroum  mining  larva, — Length  3'"™  (.12  inch).  Head  smaU,  short,  oval,  retrac- 
tile. First  thoracic  K<^gment  t\\'ice  as  wide  as  head ;  widest  behind,  rounding  to  base 
of  head.  Second  thoracic  segmcjit  wider  than  first,  but  only  two-thirds  as  broad. 
Third  thoracic  segment  uarro^^ er  than  second;  succeeding  segments gradnaUy  dimin- 
ishing in  size.  General  color  light  yellowish-brown.  Head  dark;  hrst  thoracic  seg- 
ment with  a  broad  brownish  disk,  leaving  a  narrow  yeUowish  band  around  border  j 
second  and  third  thoriRic  segments  each  with  a  similar  brown  disk,  with  two  large 
transversely-oval  yellow  s^wts;  abdominal  segments  1  to  6  have  each  an  in-egular 
brown  spot  in  the  middle.  No  true  legs  present.  The  oval  yellow  spots  on  the  sec- 
ond and  third  thoracic  segments  are  cup-like  dcnressions,  dorsal  and  ventral,  which  aid 
in  locomotion.  There  are  also  strongly-marked  integumeutal  folds  laterally  and  at  the 
anus,  which  act  as  prolegs.  Projecting  laterally  from  each  of  the  thoracic  segments 
are  four  hairs,  two  on  each  side ;  and  from  each  abdominal  segment  except  the  last, 
one  projects  on  each  side.  Around  the  anus  there  are  ten  hairs^  each  springing  from 
a  amaU  tubercle.  Joints  of  segments  quite  strongly  marked.  Upon  the  ventral  side 
of  the  prothoracic  segment  is  a  transverse  sUghtly  recurved  row  of  from  twenty  to 
twenty-five  small  pointed  tubercles. 

Sibimaiinff  larva, — Length  1.7'^^'^ ;  width  .7'"'".  Broad,  stout,  sides  subparallel ;  ends 
snbeqaal.  Head  entirely  retracted  in  prothoracic  segment.  Distinction  between  seg- 
ments not  nearly  so  marked  as  with  mining  form.  General  color  rich  straw.  The  only 
marking  is  a  narrow  brown  curved  line  on  the  under  side  of  the  prothoracic  segment. 
No  lateral  hairs  observable. 

Chrysalis, — Length  1.5'"™.  In  profile  the  venter  is  straight  and  the  dorsum  con- 
siderably arched.  Wing-sheaths  and  posterior  tarsal  sheaths  ext43nding  to  end  of 
abdomen.  Antennal  sheaths  short,  ending  nearly  even  with  anterior  tarsal  sheaths. 
Head  more  elongated  and  moi-e  strongly  differentiated  from  thorax  dorsally  than  is 
osnai.  No  spines  of  any  kind  observable.  Color:  Abdomen  light-yellow,  blackish  at 
anus;  eyes  large  and  black ;  wing-covers,  leg  and  antennal  sheaths,  dorsum  of  thorax, 
and  head  smoky,  d^irker  on  forehead  than  el^ where. 

THE  GEAPEVINE  FLEA-BEETLE. 

Oraptodera  [Haltim]  chalyhea^  lUiger. 

Order  Coleoptera;  family  Chbysomelidae. 

Eating  into  the  buds  in  early  spring,  and,  later,  gnawing  holes  into  the  leaves,  a  small 
steel-blue  jumping  beetle.  In  May  and  June  tlie  brown  sluggish  lar\'ae  upon  the 
upper  surface,  also  eating  irregular  holes,  and  frequently  skeletonizing  the  leaf. 

So  much  injury  has  been  done  by  this  celebrated  i>e.st  during  the  past 
season,  and  so  little  seems  to  be  known  concerninig  its  habits  amongst 
those  of  our  correspondents  who  have  been  the  worst  atiflicted  by  it,  that 
we  feel  constrained  to  gi\e  in  brief  a  resume  of  its  natural  history,  fig- 
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nring  it  anew  in  all  stages,  and  giving  such  advice  as  we  may  be  able 
in  the  shape  of  remedies.    (Plate  IIT,  tigft.  1,  2.) 

The  grapevine  flea-beetle  wa«  first  described  iu  1807,  by  Karl  Illiger,* 
from  specimens  labeled  Georgia  and  Pennsylvania.  Its  transformations 
were  first  sot  forth  by  David  Thomas,  in  Silliman's  Journal,  vol.  xxvi, 
from  observations  made  in  Central  Kew  York.  Kearly  all  the  subse- 
quent writei-s  upon  economic  entomology  have  given  it  greater  or  less 
mention. 

The  greatest  damage  which  is  done  by  the  flea  beetle  is,  perhaps,  the 
eating  of  the  vine  buds  early  in  spring.  The  adult  beetles  hibernate  in 
great  numbers  under  the  rough  bark  of  the  supporting  posts,  under  the 
outer  bark  at  the  base  of  the  vines  themselves,  in  the  joints  of  neighbor-, 
ing  fences,  under  sticks,  stones,  or  logs  upon  the  ground,  in  any  crevice, 
in  fact,  which  will  afford  th^n  shelter.  During  the  first  warm  days  of  the 
spring,  as  the  buds  are  beginning  to  swell  and  burst,  these  pests  leave 
their  winter-quarters  and,  in  the  middle  of  the  day,  when  the  sun  is 
shining  brightly,  fly  or  jump  to  the  nearest  vine.  They  then  ^aw  un-, 
sightly  holes  into  the  opening  buds,  often  boring  in  so  mr  that  they  are 
almost  hidden  from  view.  In  a  vineyard  of  many  acres  we  have  seen 
dozens  of  buds  upon  every  vine  thus  destroyed. 

The  beetle  is  smaU,  measuring  only  from  4  to  5"™  (less  than  one-fifth 
of  an  inch)  in  length.  Its  color  is  dark  steel-blue,  vaiy  ing  occasionally 
to  purplish  or  even  brown.  The  characteristic  which  is  at  once  noticed, 
and  which  has  gained  it  its  popular  name,  is  its  power  of  jumping  like 
a  flea.  For  this  purpose  its  hind  thighs  are  much  enlarged.  Like  many 
others  of  its  family  (Cbrysomelidae  or  leaf  beetles),  it  has  the  habit  of 
feigning  death  when  distuibed,  and  will  jump  or  drop  from  a  vine  upon 
which  it  is  at  work  if  the  vine  be  shaken.  After  their  first  hunger  is 
satisfied  the  beetles  pair,  and,  as  soon  as  the  leaves  have  become  un-, 
folded,  the  females  begin  to  deposit  their  eggs. 

.  The  eggs,  which  are  a  long  oval  in  shape,  measure  on  an  average  .65"^ 
(.03  inch)  in  length.  They  are  straw  colored,  and  are  laid  in  irregular 
clumps  of  four  or  five,  more  or  less,  both  upon  the  upper  and  under, 
sides  of  the  leaf.  Rarely  a  few  eggs  are  to  be  found  upon  the  unopened 
buds,  and  the  beetles,  if  caught  early  in  the  season  and  kept  in  confine- 
ment, will  ovi  posit  profusely  upon  any  substance  whatsoever.  Some  time 
in  May,  the  date  varying  considerably,  the  young  larvae  hatch  from  tha 
eggs.  They  are  dark  brown  in  color^  and  have  six  large  thoracic  legs 
and  one  anal  proleg.  They  feed  usually  upon  the  upper  side  of  the 
leaf,  eating  irregular  holes  through,  and  gradually  skeletonizing  it  down 
to  the  main  ribs.  It  requires,  in  this  latitude,  Irom  three  weeks  to  ». 
month  for  them  to  attain  full  growth.  With  an  insect  which  has  such 
a  wide  northern  and  southern  range  as  iMa  it  is  impossible  to  make  any 
definite  statements  with  regard  to  length  of  stages  or  even  number  of 
broods.  As  an  example  of  this  we  may  refer  to  the  letter  of  Mr.  W.  F. 
Parker,  of  Tebeauville,  Ga.,  quoted  later,  wherein  he  states  that  the 
young  larvae  were  at  work  on  his  vines  March  15. 

The  full-grown  larvae  (PI.  Ill,  figs.  1  and  2)  are  ligliter  iu  color  than 
are  the  younsr,  bein*r  of  a  elic^stnut  brown,  and  are  paler  below  than  above. 
Their  averaoe  length  is  9"*"  (.354  inch).  Each  segment  above  has  two 
transverse  rows  of  six  black  spots,  each  spot  giving  rise  to  a  hair.  The 
thoracic  legs  are  dark  brown,  and  the  anal  i)rop  leg  is  yellowish.  When 
they  have  ted  sufiiciently  the  larvae  drop  fiom  the  vines,  ancL  after  work- 
ing their  way  for  a  short  distance  under  ground  (two  or  tliree  inches) 
they  form  a  smooth  cavity  around  themselves  and  transform  to  pupae. 

*  Illxg&ri  Magazin/Ur  Imtktmkundef  vol.  yi,  p.  115. 
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The  pupae  are  abont  4""  (.15  inch)  in  length,  and  are  yellowish  brown 
in  coloi\  In  this  state  they  remain  from  two  to  three  weeks,  when  the 
perfect  beetles  emerge.  It  has  been  nniversally  stated  by  authors  that 
this  is  the  only  brood  which  is  produced  in  the  course  of  the  year,  but  we 
surmise  that  a  second  brood  will  yet  be  found,  i)articularly  in  the  more 
southern  States,  where  the  insect  completes  its  tranformations  as  early 
as  the  first  of  May.  The  newly  developed  beetles  feed  upon  the  leaves 
as  did  their  predecessors ;  and,  although  their  injuries  are  not  usually  so 
marked  as  are  those  of  the  hibernating  individuals,  owing  to  the  more 
advance  i  state  of  the  foliage,  still  we  have  heard  reports  of  considera- 
ble damage  done  by  them. 

There  is  no  way,  so  far  as  we  are  aware,  of  getting  rid  of  this  pest 
without  considerable  hard  work.  In  the  first  place,  much  should  be 
done  in  the  late  fall,  winter,  and  early  spring,  in  the  way  of  finding  out 
and  destroying  the  hibernating  places  of  the  beetles.  It  has,  unfortu- 
nately, been  the  custom  quite  generally  to  train  the  vines  in  extensive  vine- 
yards to  posts  from  which  the  bark  has  not  been  removed.  This  bark 
cracks  and  peels  and  thus  affords  most  excellent  and  convenient  shelter 
to  the  beetles.  In  the  large  vineyard  of  Mr.  A.  E.  Phillips,  of  Ar- 
hugton,  Va.,  we  have  the  present  season  seen  the  saddest  results  from 
the  use  of  posts  of  this  kind.  AU  loose  bark  and  splinters  should  be 
removed  from  posts  and  trellises  or  other  supports,  and  all  rubbish  in 
the  vicinity  raked  up  and  destroyed.  As  an  actual  practical  illustration 
of  the  amount  of  good  which  can  be  done  in  this  way  we  can  do  no  bet- 
ter than  quote  from  a  letter,  dated  March  15,  from  Mr,  W.  F.  Parker,  of 
Tebeauville,  Ga. 

Daring  the  moDths  of  December  andJannary  I  "went  over  the  whole  vineyard,  skin- 
ning rU  the  bark  irom  the  posts,  most  of  which  aie  cj^iress,  trimming  all  splinters 
from  the  slftts  of  which  the  arbors  are  made,  taking  care  to  remove  aU  the  wood  that 
could  be  spared,  and  raked  and  piled  up  the  maws,  including  all  the  leaves  and  other 
trash  that  was  upon  the  ground,  and  burnt  it.  This  process  I  repeated  twice,  each 
time  killing  the  beetles.  About  the  first  of  March  my  vines  began  to  bud  and  put  out 
fruit,  and,  upon  close  insijeetion,  I  found  the  beetle  was  ahead  of  me.  There  being 
but  few  of  them  I  picked  them  off  with  the  hand,  watching,  hunting,  and  catching 
them  two  or  three  times  daily,  and  up  to  the  tenth  had  killed,  1  suppose,  about  on^ 
hundred  in  all.  I  was  not  able  to  find  one  in  the  whole  viueyard  until  iho  fifteenth, 
at  which  time  I  found  three,  and  made  the  further  discovery  that  some  had  escaped 
Mv  eye  and  had  been  hatched  out.  On  on©  vine  I  found,  I  suppose  abont  fifty  worms 
jnst  hatched  and  boring  the  leaves.  These  I  killed  with  the  hand.  I  saw  no  signs  of 
the  worm  on  any  other  vine.  Last  March  I  suppose  there  were  fi^ve  or  ten  buBlusls  of 
the  pest. 

Inasmuch,  however,  as  a  farmer  is  liable  to  wake  up  some  fine  morn- 
ing and  find  his  vineyard  full  of  these  insects,  in  a  locality  where  they 
have  been  overlooked  before,  some  remedy  besides  clean  cultivation  the 
pre\iou8  winter  becomes  necessary.  It  has  been  found  the  present  spring, 
by  experiments  in  Mr.  Phillips's  vineyard,  that  they  can  be  kept  in  check 
in  the  following  way :  A  strip  of  cotton  cloth,  3  by  G  feet,  kept  open  by 
cross-sticks  at  the  ends,  is  thoroughly  saturated  with  kerosene  and  held 
under  the  vine,  while  the  supporting-post  is  struck  a  sharp  blow  with  a 
club.  The  beetles  readily  fall  by  the  jar,  and  contact  with  the  kerosene 
sooner  or  later  destroys  them.  It  will  without  doubt  be  found  advis- 
able to  make  use  of  two  of  these  sheets  in  order  that  the  vine  maj  be 
more  completely  surrounded.  With  this  simple  apparatus  three  boys 
can  go  over  a  large  vineyard  almost  as  fast  as  they  can  walk;  and  if 
this  be  done  every  day,  say  for  a  wet^k,  in  an  infested  field,  the  beetles 
will  be  quite  thoroughly  destroyed.  After  striking  the  saturated  sheet 
the  beetles  show  no  disposition  either  to  liyortojump.  When,  how- 
ever,  they  strike  near  the  edge  ot  the  cloth,  they  not  infrequently  ciawl 
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to  the  edge  and  fall  to  the  gTouiid,  possibly  reviving  from  the  effects  of 
the  small  dose.  The  eseai^e  of  these  individuals  can  be  easily  prevented 
by  simply  stiching  a  rim  of  raw  cotton  or  cotton-batting  to  the  sheet 
and  thoroughly  satumting  it  also  with  the  coal  oil. 

Should  so  many  of  the  beetles  escape  from  the  prosecution  of  this 
remedy  that  the  injuries  of  their  larvae  Ijecome  marked,  or  should  the 
remedy  be  appUed  after  the  eggs  have  already  been  deposited,  the  larvae 
may  be  destroyed  by  syringing  the  vines  with  a  solution  of  whale-oil 
soap  (two  pounds  of  soap  to  tifteen  gallons  of  water)  or  by  dusting  lime 
upon  the  leaves^  either  by  means  of  a  sifter  or  by  blowing  it  from  a  bel- 
lows. 

No  parasite  has  been  diseovei-ed  as  yet  upon  this  insect,  but  that  they 
are  attacked  by  a  fungoid  disease  seems  probable  from  the  fact  that 
specimens  which  Mr.  I*arker  sent  us,  and  whieh  were  found  under  the 
bark  of  the  \'ines,  were  fastened  to  the  bark  and  surrounded  by  a  mass 
of  white  fungus  spores. 

THE  ASPARAGUS  BEETLE. 

{Crioceris  asparagi  Linn.) 

Order  Coleoptebaj  family  Chbysomelidab. 

Gnawing  holes  into  the  young  heads  of  asparagus,  and  laying  oval  black  eg^  tipon 
them,  a  smaU  red,  yellow,  and  black  beetle,  the  larvae  of  wEich  (sroall,  brown,  sIuk- 
like  grubs)  also  feed  upon  the  young  heads,  and  the  second  brood  upon  thd  fufi- 
grown  plant.    (Plate  III,  fig.  4.) 

The  asparagus  crop,  in  Europe,  has  long  suffered  from  the  attacks  of 
several  insect  enemies,  the  most  noted  of  which  is  the  one  above  men- 
tioned. On  this  side  of  the  Atlantic,  however,  asparagus  had  always 
eiyoyed  perfect  immunity  from  insect  ravages  until,  in  1859^  this 
European  pest  was  accidentally  iutroduc^d  in  the  vicinity  of  New 
York  City.  It  almost  immediately  spread  Y)ut  into  the  noted  asparagus 
beds  of  Queens  County,  Long  Island,  and  by  18G2  had  multiplied  to 
such  an  extent  as  to  occasion  a  loss  of  over  one-third  of  the  crop  in 
some  localities.  In  this  year  it  first  attracted  the  notice  of  Dr.  Fitch, 
and  his  observations  are  published  in  the  Transactions  of  the  Kew  Yoric 
State  Agricultural  Society  for  1862.  Since  that  date  the  insect  has  been 
spreading  slowly  eastward  on  Long  Island,  northward  in  Connecticut 
and  New  York,  and  westward  and  southward  in  New  Jersey  and  East- 
ern Pennsylvania. 

The  past  season  the  worst  reports  of  its  injuries  have  come  from  Bur- 
lington County,  New  Jersey,  which  locality  it  reached  for  the  first  time 
in  1878,  and  in  1879  a  correspondent,  writing  May  15,  said:  "Twenty- 
five  per  cent,  of  the  market  crop  of  Burlington  County  has  already  been 
destroyed.^ 

The  lil'e  history  of  the  asparagus  beetle  is  briefly  as  follows:  TJpon 
the  appearance  of  the  plants  in  early  spring,  and  just  before  the  culti- 
vators are  ready  to  begin  bunching  for  the  market,  the  beetles  come 
forth  in  great  numbers  from  their  hibernating  quarters — under  sticks, 
stones,  rubbish,  and  especially  under  the  splinters  of  wood  on  fences, 
under  the  scaly  bark  of  trees — and  commence  gnawing  the  tops  of  the 
young  plants.  They  pair  and  lay  their  eggs  very  soon.  The  eggs  are 
a  long  oval  in  shape,  about  one  sixteenth  of  an  inch  in  length,  and  are 
nearly  black  in  e(»lor.  They  are  invariably  placed  endwise  upon  the 
plant,  as  shown  in  the  figiue.    (Plate  UI,  fig.  4.)    They  are  usually  seen 
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iu  rows  of  fioiij  two  to  seveu.  I)i  from  seven  to  ten  days  the  yoang 
larvae  bej^in  to  make  their  appearance.  In  form  they  bear  a  close  resem- 
blance to  the  Colorado  potato  beetle  larvae,  but  differ  in  coloration.  The 
general  color  is  grayish  olive,  with  shining:  black  head  and  brown  legs. 
When  full  grown  they  me^j^ure  about  8"""  (a  little  over  three-tenths  of 
an  inch)  in  length.  Concerning  the  habits  of  the  larva  we  quote  from 
Fitch: 

Like  the  perfect  insect,  the  larra  feeds  ui)on  the  asparagus  only,  eating  holes  thron^h 
the  outer  bark  of  the  plant  and  i»refnrrinff  the  tender  bark  onthe  ends  of  the  stalks 
and  on  the  branches  to  the  more  tough  ana  stringy-  hark  towai'ds  the  base  of  the  stem. 
It  movefi  ver>^  slowly  and  is  shy  and  timorous.  As  you  approach  it,  it  stops  eating 
and  holding  it«  head  stilHy  back  it  emits  a  (b'op  of  black  fluid  from  its  moufii.  This 
appears  t<:>  be  its  only  defense  against  being  devoured  by  birds  and  other  predaceous 
animals,  the  acrid  taste  of  this  fluid  probably  rendering  the  larva  nnpalatablo  to  them. 
It  also  clinfTS  tenaciously  to  th»*  asparagus,  before  tyinff  the  cuttin«is  up  in  bunches 
for  the  market  they  are  thoroughly  washed  by  being  held  usually  under  a  pump :  but 
these  worms  cling  so  tightly  that  only  a  part  of  them  are  washed  off,  and  this  black 
fluid  from  their  mouths  stains  and  nasties  the  hands  of  the  men,  in  bunching  the  cut- 
tings, it  being  as  sticky  as  molasses. 

Under  ordinary  circumstances  the  larva  attains  its  full  growth  in  from 
ten  to  twelve  days  5  then,  descending  to  the  earth,  it  either  burrows  for 
a  short  distance  or  crawls  under  some  rubbish,  and,  al^er  spinning  a 
slight  cocoon,  transforms  to  a  pupa,  in  which  state  it  remains,  on  an  av 
erage,  for  ten  days. 

The  perfect  beetles  are  as  beautiful^  insects  as  one  can  readily  find. 
The  head,  antennae,  legs,  and  under  side  of  the  body  are  shining  black, 
with  a  slight  tinge  of  metallic  green.  The  thorax  is  reddish -brown,  with 
two  black  marks  in  the  center.  The  wing-covers  are  light-lemon  yellow, 
with  a  longitudinal  black  stripe  down  the  center  and  a  transverse  black 
band  at  its  middle ;  also  an  irregular  black  spot  at  each  comer,  and  a 
border  around  the  whole  of  orange-yellow.  The  average  length  is  about 
6  or  7""  (about  a  quarter  of  an  inch).  The  form  can  be  seen  in  the  plate. 
They  are  very  shy  and  active,  and  will  dodge  around  the  stalks  upon 
being  approached.  Like  nearly  all  other  leaf  beetles,  they  drop  from 
the  plant  when  disturbed  and  feign  death.  There  are  several  broods  in 
the  course  of  the  season,  the  confusion  of  generations  making  it  difilcult 
to  state  just  how  many.  The  insects  hibernate,  as  we  have  before  stated, 
as  adult  beetles,  under  whatever  shelter  they  can  find. 

REMEDIES. 

The  only  method  used  in  Europe  by  gardeners  to  rid  themselves  of 
this  pest  seems  to  be  hand-picking ;  but  this  of  course  can  only  be  done 
effectnally  where  asparagus  is  cultivated  on  a  small  scale.  The  only 
remedy  which  Fitch  was  able  to  suggest  was  turning  poultry  into  the 
beds  where  the  insects  were  at  work ;  this  he  thought  would  prove  ef- 
fectual. At  the  time  of  the  first  introduction  of  the  pest,  experiments 
were  made  with  potash  solutions,  salt,  lime,  and  other  substances,  but 
without  good  results.  The  last-named  substance,  however,  seems  to 
have  grown  in  favor  of  late.  Mr.  A.  S.  Fuller,  of  Eidgewood,  Bergen 
County,  New  Jersey,  has  recently  published  an  article  in  the  American 
Entomologist,  in  which  he  says : 

Lame  is  not  only  a  very  cheap  and  eifectual  cure  for  the  evil,  but  one  readily  ob- 
tained iu  all  parts  of  Ihe  country.  With  a  pail  full  of  dry  lime  and  an  old  broom  for 
a  duster,  or  one  of  the  sifters  used  for  applying  Paris  green  to  potatoes,  a  man  can  soon 
go  over  an  acre  of  asparu^jus.  The  best  time  to  apply  the  lime  is  in  the  momlDR  while 
the  dew  is  on,  for  then  a  portion  will  adhere  to  the  plants  as  well  as  to  the  grubs,  and 
daring  the  day  or  days  foUowing  it  wiU  be  constantly  dropping  down,  or  blown  about 
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among  the  leaves  and  branches,  thereby  making  the  escape  of  any  larvae  all  the  more 
nncertain.  The  lime  is  also  beneficial  to  the  a^sparagus  roots,  hastening  the  decompo- 
sition of  the  manure  nsnally  applied  in  large  quantities  to  the  beds.  For  the  past  six- 
teen years  I  have  used  lime  as  described  on  my  asparagus  beds,  to  keep  the  insect  in 
question  in  cht*ck,  and  it  has  done  it  so  efifectually  that  about  one  application  every 
alternate  season  has  been  sufficient. 

The  New  York  Tribune  has  the  followiDg  in  reply  to  queries  respect- 
ing this  insect : 

Experience  shows  that  it  will  not  harm  the  roots  of  the  plant  to  cut  off  and  bum  the 
tops  before  or  at  the  time  of  blossoming.  In  fact  one  remedy  that  had  been  used  with 
success  is  to  cut  down  in  spring  all  the  plants  upon  the  liarm  that  are  not  used  or  in- 
tended for  market,  hoeing  up  the  young  seedlings  that,  as  is  well  known,  annnalljr 
start  in  the  beds  from  the  hurt  yearns  seed.  By  this  method  the  mother  beetle  is^dro^d 
to  lay  her  eggs  upon  the  lai^e  shoots  from  the  old  stools ;  and  as  these  are  cut  and  8«nt  to 
the  market  every  few  days,  there  are  no  eg^s  left  to  hatch  ont  into  laxrae  for  the  aeo* 
ond  brood  of  beetles.  By  <;Qncert«d  action  in  following  out:  this  plan,  t^s  insect  could 
be  kept  in  check.  In  those  localities  where  Bi^aragns  has  imi  wild  it  would  be  nect 
essary  to  destroy  the  wild  asparagus  also.  In  case  the  plants  have  been  allowed  to 
grow  np  the  larvae  may  be  contx-culod  by  dustiim  lime  over  the  plants  wbon  these  are 
wet  with  dew  and  while  the  larvae  are  young.  Lime  has  bnt  little  effect  upon  the  per- 
fect beetle,  and  it«  use  early  in  the  season,  when  the  tirst  brood  of  beetles  is  about»  is 
objectionaole  from  the  fact  that  it  soils  the  marketable  stalks.  The  first  semedy*  is, 
therefore,  by  far  the  best. 

Eecent  communications  from  Messrs.  Valentine  Frost,  and  S.  S.  TJn- 
derhill,  of  Locust  Valley,  prominent  Queens  County,  Long  Island, 
aspara^s  growers,  confirm  the  practicability  of  the  first  remedy  men- 
tioned in  the  above  quotation,  namely,  destroying  all  so-called  **  volun- 
teer growth,''  and  forcing  the  mother  beetle  to  lay  her  eggs  only  upon 
the  market  shoots  which  are  cut  frequently  enough  to  prevent  the  eggs 
from  hatching.  Should  any  escape  this  method  and  hatch,  ]\Ir.  Under* 
hill  advises  going  over  the  field  in  the  heat  of  the  day  and  brushing  the 
worms  from  the  plants  with  a  leafy  twig.  They  fall  to  the  hot  ground 
and  generally  perish.  This  is  advised  in  preference  to  the  lime  dusting. 
According  to  Mr.  Frost,  experiments  were  made  some  seasons  ago  with 
the  lime,  but  no  apparent  good  being  accomplished,  it  was  discontinued. 

THE  MELON-WOEM. 

{Phalcellura  hyaZinataUs  Linn.) 

Order  LepidopteeA;  family  Pyealidae. 

Eatinj^  cavities  into  melons,  cucumbera,  and  pnmpkins  at  aU  stages  of  growth,  and 
also  devouring  their  leaves,  rather  active  yellow-green  larvae  Irom  30  to  Sd****  (1^ 
inch)  in  length.    (Plate  III,  figs.  5, 6.)  * 

Pkdkellura  hyaUnatalis  has  long  been  well  known  to  entomological 
collectors  from  its  beauty  and  abundance  in  certain  localities :  but  has 
received  almost  no  attention  from  economic  workers.  Guenee  speaks 
of  it  as  one  of  the  most  abundant  of  exotic  Pyralids.  and,  in  giving  its 
geographical  distribution,  says :  ''  Very  common  in  all  America.  I  have 
received  it  from  Brazil,  from  Colombia,  from  Hayti,  from  North  Amer- 
ica, and  from  French  Guiana."  Certain  authors  are  inclined  to  think 
that  it  may  also  be  found  in  Europe,  and  Stephens  states  that  it  has 
actually  been  captured  in  Devonshire  near  Plymouth,  but  Gueu^e  con- 
siders this  an  accidental  introduction,  and  thinks  that  it  cannot  be  con- 
sidered as  an  European  species. 

As  to  the  food  plant  of  the  larva  Guen6e  simply  states  that  it  lives 
upon  the  pumpkins,  watermelons,  and  other  cucurbitaceous  plants. 

In  the  J  uly,  1875,  number  of  Field  and  Forest  a  short  account  is  given 
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of  the  destruction  of  a  large  crop  of  cucumbers  at  Indian  lilTor,  Florida, 
by  these  wonus.  It  was  stated  that  tliey  lirst  attacked  the  bud,  then 
worked  into  the  plant,  an.I  eventually  killed  them  out,  root  and  branch. 
Be\  ontl  this  we  have  seen  no  account  of  much  damage  by  this  insect. 

Baring  the  past  summer,  however,  the  melon  crop  in  parts  of  Georgia 
has  been  very  seriously  injured  by  its  ravages ;  to  what  extent  is  vividly 
shown  in  the  following  account  which  was  kindly  written  at  my  request 
by  Prof.  J.  E.  Willet,  of  Macon,  Ga.  I  have  headed  this  article  "  The 
Melon-AVorm"  in  spite  of  the  fact  that  this  title  is  not  sufficiently  dis- 
tinctive for  a  popular  name,  for  the  reason  that  this  insect  is  already 
generally  known  by  that  name  among  those  who  have  suffered  firom  ita 
work. 

Professor  Willet's  account  is  as  foUows : 

At  the  annnal  meeting  of  the  Georgia  Ilorticultural  Socioty.  July,  1879,  earnest  in- 

aniry  about  the  melon- worm  was  maae  by  many  9f  the  membei-s.  It  was  stated  that 
tie  August  crop  of  musk-meloti^s  was  very  subject  to  the  attacks  of  worms,  which  were 
Tery  oiunerons  aud  destructive,  and  agaiiist  which  no  remedies  Iiad  been  sucoessfuL 

The  only  A7orm  destnictiv©  to  melons,  described  in  the  books  at  i^y  command,  WM 
the  picklo-worm,  Phdkellura  nitidalis.  llie  fi^ires  and  description  of  this  by  Frof.  C. 
V.  Kiley  are  copied  by  Profesjior  Packaixi  in  his  Report  on  Koxious  Inf»ect»  in  Hay-' 
dezi'fi  Report  for  1875.  This  worm  is  there  ropreecnted  as  very  i^iurions  to  inek^is, 
cncambers,  &o.,  in  the  Western  States.  A  moth  of  this  species  was  cftnght  in  ix^ 
house  the  last  week  in  AugTist,  and  was  the  only  one  seen  during  the  season. 

On  the  same  day  on  wiiich  this  moth  was  caught  Mr.  S.  I.  Gustin  brought  me  two 
nntmeg-melona,  saying  that,  they  were  the  best  of  a  load  which  he  had  just  gathered^ 
Each  melon  had  about  half  a  dozen  caterpillars,  which  had  excavated  shallow  cavi-^ 
ties  in  the  melons,  or  had  penetrated  boflily  into  the  same.  The  melcms  were  too 
much  injured  to  be  eatable.  These  worms,  I  naturally  supposed,  might  be  the  pickL»> 
worms,  a  moth  of  which  species  I  had  just  caught. 

In  the  course  of  the  next  two  or  three  weeks  I  visited  three  melon  patches,  where 
mnsk-melous  had  been  planted  for  market.  All  presented  the  same  scene  of  total  de- 
ttmction.  Most  of  the  vines  had  been  more  or  less  denuded  of  leaves,  and  the  remains 
of  the  leaves  contained  brown  chrysalids  ot  pupae  "  webbed  up'*  in  them.  The  melons 
of  various  sizes,  were  occupied  in  great  measure  by  the  worms.  The  younger  worms 
were  generaUy  confined  to  the  surface,  but  the  older  had  penetratc-d  to  diflferent 
depths.  Some  had  excavated  shallow  cavities  half  an  inch  to  an  inch  in  diameter, 
and  one-eighth  of  an  inch  in  depth ;  and  each  cavity  was  occupied  by  one  or  more 
worms.  Others  had  penetrated  perpendicularly  into  the  melons,  frequently  beyond 
sight.  None  had  reached  the  hollow  of  the  melon,  so  far  as  I  saw.  The  worms  aver- 
aged probably  half  a  dozen  to  each  melon.  The  melon  crops  of  these  three  market- 
gardens  were  a  total  loss.  Another  gardener  told  me  that  he  had  abandoned  the 
culture  of  melons  entirely,  because  of  the  ravages  of  the  melon-worm.  Where  culti- 
vated in  considerable  numbers,  the  August  and  September  crop  of  melons  iavery  un- 
certain.   The  destruction  is  frequently  quite  as  complete,  also,  in  private  gardens. 

The  melon-worms  are  of  a  light  yellowish-green  color,  nearly  translucent,  have  a 
few  scattered  hairs,  and,  when  mature,  are  about  an  inch  and  a  quarter  in  length. 
They  "  web  up"  in  the  leaves  of  the  melon,  or  of  any  plant  growing  near  which  nas 
flexible  leaves,  forming  a  slender  brown  chrysalis  three-quarters  of  an  inch  in  length. 
Hundreds  of  these  pupae  were  found  roUed  up  in  the  leaves  of  the  tomato  and  of  the 
sweet-potato. 

In  passing  through  one  of  the  patches  referred  to,  numbers  of  small,  beautiful  moths 
rose  from  the  grass  and  weeds.  Their  wings  when  extended  measured  an  inch  across, 
and  were  of  an  iridesct'ut  pearly  whiteness,  except  a  narrow  black  border.  Their  le^ 
and  bodies  presented  the  same  glistening  whiteness,  and  the  abdomens  terminated  in 
a  curious  movable  tnft  of  white  appendages  like  feathers,  of  a  pretty  buff  color,  tipped 
with  white  and  black.  These  moths  proved  to  be  the  mature  melon-worms,  which 
had  emerged  from  the  chrysalids  referred  to. 

The  melon-worms,  larvae  chr^-snlids,  and  moths,  were  forwarded  to  Profl  J.  H. 
Comstock,  Entomologist  of  the  United  States  Agncultnral  Department,  for  identifica- 
tion. He  pronojincetl  them  to  be  PhakiUtira  hyaUnaialiB,  another  si>ecies  of  the  same 
genus  as  the  Western  pickle-worm,  Phakelhtra  tiilidalis.  The  moth  of  the  latt^ 
which  I  have,  is  eome^vhat  smaller,  and  the  groimd  color  of  the  wings  is  a  bronee 
yellow  and  the  black  border  is  broader. 

Mnch  later  in  the  season  a  few  worms  were  found  on  cucumbers,  and  were  pro- 
n'>nnced  by  Professor  Comstock  to  be  melon- woi-ms.  A  year  previous,  in  the  snmmer 
of  i&7S,  I  found  a  chrysalis  webbed  in  a  tomato  lea^  and  this  chrysalis  gave  forth  Um 
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same  moth,  a^  was  found  iu  1879  to  issue  from  the  melon-worm  chrysalis.    This  worm 
hadlprobably  fed  ou  tbo  foliage  of  a  pumpkin  -vino  which  ran  near  the  tomato  plant. 

The  melou-woriD,  Vhakellura  hyaUnatatiSf  is  known  then  to  destroy  musk-melons, 
cucumbt-rs,  and  pumpkius.  It5  cousin,  the  pickle-wonu,  Phakellura  nitidaUsj  has  been 
found  h(^re,  but  it  remains  to  be  detormiutid  whether  it  plays  any  part  in  the  destruc- 
tion of  melons  or  of  cucumbtu-s  in  thitf  locality. 

No  efficient  remedy  for  this,  pest  lias  been  discovered  hero.  Some  have  tried  plaoins 
each  melon  on  a  piece  of  plank,  under  the  mistaken  notion  that  the  worms  emerged 
from  the  earth.  Paris  .jjreen  and  London  purjile  are  objectionable,  by  reason  of  their 
poisonous  propeiiies.  Pi-ofessor  Corastoek  has  suggested  to  me  a  trial  of  the  Persian 
insect-powder,  pyrethrum.  Whatever  remedy  is  em})loytMl  it  must  be  applietl  to  the 
leaves  as  well  as  to  the  melons.  The  worms  devour  both  foliage  and  fruit,  and,  if 
the  fruit  alone  be  protected,  the  foliage  will  be  destroyed,  the  plants  will  cease  to 
grow,  and  the  melons  will  not  come  to  maturity. 

J.  E.  WILLET. 

Macon,  Ga.,  May  1, 1880. 

The  number  of  broods  in  a  season  has  not  been  definitely  ascertained. 
The  insect  winters  in  the  chrj^salis  state,  spun  up  in  the  leaves  of  any 
neighboring  tree  or  plant.  They  usually  migrate  to  a  greater  or  less 
distance  from  their  feeding  place  before  webbing  up.  At  Eock  Ledge^ 
Fla.,  I  found  them  abundantly  webbed  up  on  Palmetto  and  Orange 
trees  in  a  grove  in  which  the  so-called  Indian  pumpkins  had  grown. 

As  regards  remedies  Mr.  J.  S.  Kewman,  of  Atlanta,  Ga.,  states  that 
the  only  one  known  to  him  is  to  plant  early,  the  object  being  to  pick 
the  melons  before  the  most  destructive  brood  of  the  worms  has  ap- 
peared. It  would  undoubtedly  be  found  profitable  to  keep  a  sharp  look- 
out for  the  first  brood  of  the  worms,  which  will  probably  be  found  feed- 
ing upon  the  leaves  and  stems  before  the  young  melons  have  begun  to 
form.  These  should  be  killed  by  hand.  This  could  be  readily  done  in 
patches  comparatively  small  in  size,  and  we  think  will  be  found  profit- 
able in  large  gardens. 

Two  species  of  parasitic  insects  have  been  reared  from  the  specimens 
sent  to  the  department;  one  in  Pimpla  conquisitor^  bjx  Ichneumon-fly, 
which  has  proved  very  efficacious  in  the  case  of  the  cotton- worm ;  the 
other  is  a  Tachina  fly,  and  is  represented  in  PI.  Ill,  fig.  6.  Much  is  to  be 
expected  from  the  aid  of  these  parasites, 

THE  JAPAl^  LILT  APHIS. 

(Siplionophoi^a  liliiy  Monell  [new  species].) 

Order  Homopteba  ;  family  APHmiDAE. 

Feeding  upon  the  under  sides  of  the  leaves  of  the  Japai^  lily  and  tulips  a  red  and  yel- 
low aphid  2™"*  (-jV  inch)  in  length. 

In  July,  1879,  specimens  of  a  handsome  aphid  were  received  from  Mr. 
Peter  B.  Mead,  of  New  York  City,  who  had  studied  them  for  sometime 
upon  the  Japan  lilies  in  his  green-house.  The  following  notes  upon 
habits  accompanied  the  specimens : 

I  first  noticed  this  aphis  in  the  spring  of  1878  on  some  Japan  lilies,  the  bulbs  of 
-which,  as  well  as  the  earth  in  which  they  were  grown,  were  received  from  Japan  dur- 
ing the  preceding  winter.  My  attention  was  first  attracted  by  an  nnnsual  appearance 
of  the  under  surface  of  the  leaves,  which  looked  as  if  thickly  dotted  with  small 
brown  specks.  A  closer  examination  proved  them  to  be  plant  lice  of  a  species  en- 
tirely new  to  me.  They  were  about  half  grown,  but  very  soon  attained  maturity. 
Thickly  grouped  together  ou  the  leaves,  they  certainly  presented  a  picturesque  ap- 
pearance, being  the  only  aphis  I  have  ever  seen  that  could  be  called  handsome.  They 
multiplied  with  aatonisliing  rapidity,  and  soon  covered  the  plants.  I  am  confident 
that  they  increase  more  rapidly  than  the  green  aphis.  When  disturbed  they  all  seem 
to  unite  in  a  swaying  motion,  more  marked  than  that  of  the  green  aphia. 
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N«*irith4taudiug  their  great  numbers,  they  tlo  not  injure  or  di86gure  the  plant  to 
tift«  cMim*:  d^^ee  as  other  Aphides,  At  least  this  is  tht»  result  of  my  observations  thus 
fiir.  If  not  disturbed,  they  literally  rover  the  whole  plaut,  buds  and  all.  They 
8ectn  thus  far  t-o  confine  themselves  ekelusively  to  the  Japan  lily,  with  but  one  excep- 
tion. I  have  repeatedly  examined  all  my  other  garden  and^wt  plants,  both  last  sum- 
mer and  this,  without  tletecting  this  aphis  on  any  of  them,  except  a  few  on  the  tulip. 

Aft«er  watching  them  for  a  few  week**  last  summer  I  began  their  destruction  ;  but  in 
September  they  all  suddenly  disappeared  without  further  effort  from  mo.  Whether 
they  will  do  so  this  year  remains  to  be  seen.  During  the  winter  a  very  few  made 
their  appearance  on  a  tulip  in  the  green-house,  but  were  immediately  killed,  and  no 
more  were  seen. 

In  consequence  of  the  cold  and  backward  si>rlng,  they  made  their  appearance  quite 
l*te  tb^  year  (1879).  At  the  time  of  writing  (July  2ti)  th(\v  cover  the  plants  on  wnich 
tli^y  hAve  not  been  disturbed;  but,  as  was  the  voi**'  last  year,  they  are  confined  ex- 
fluHivcly  to  the  Japan  lilies.  I  have  traveled  about  not  a  little,  but  have  failed  to 
discover  this  aphis,  except  in  one  place,  which  I  can  tra<!e  immediately  to  my  own 
plants,  or.  more  strictly,  to  the  same  lot.  Hence  1  conclude  that  it  came  from  Japan 
with  tlio  lilies  or  the  soil. 

Specimens  were  sent  to  ]\rr.  Monell  for  identification.  He  considered 
it  to  be  a  new  species  of  the  genus  Siphonophoray  and  forwai^ded  the  fol- 
lowing 8i)ecific  description  for  insertion  in  this  report : 

SlPHONOPHORA  LXLU  (n.  sp  ) 

General  color  yellow ;  basal  half  of  abdomen  brownish  red.  Antennae  mounted  on 
conspicuous  tubercles.  Style  yellow,  a  litt  le  over  half  as  long  as  the  nectaries.  Nec- 
taries dusky,  yellowish  just  at  base,  about  four  times  as  loug  as  the  tarsi.  Venation 
normal.     Length  2™™.    Alar  expanse  7"*™.    On  llowers  of  Lilium. 

The  only  other  described  Aphides  on  liliaceous  plants  are  Aphis  tulipaCf  Boyer  de 
Fonscolombe,  1841,  and  S.  tw/ipae,  Monell. 

It  might  be  interesting  to  mention  in  this  connection  that  on  the  allied  family,  the 
Amaryllidaceae,  there  have  been  found  JKhopaloaiphum  dianthij  Schr.,  JphU  verairi,  and 
Aphis  papaveris, 

THE  HAWTHOKN  TINGIS. 

(Corythuca  arcuatay  Say,  var.) 

Order  Hemdpteea  j  family  Tingidab. 

Pcmctnring  the  under  surfaces  of  the  leaves  of  difi'erent  species  of  Crataegus,  giving 
them  a  brown  and  sunburnt  appearance,  a  small  brawn  insect,  with  the  heuielytra 
carried  horizontally,  and  formed  of  a  nearly  transparent  membrane  netted  with 
many  stout  veins;  tne  immature  forms  spiny  and  wingless. 

The  leaves  of  the  diflferent  species  of  thorn  on  the  department  grounds 
(Crdtaegus  cordaiay  C.  coccineay  C.  tomentosa,  C.  crusgalliy  C.  pat'vi/olid) 
toward  the  middle  of  the  summer  were  observed  to  turn  brown  and 
seared,  as  if  burned  by  the  sun.  Upon  examining  the  under  surfaces 
the  explanation  was  readily  seen  in  the  large  numbers  of  the  bizarre 
Tin;?ides  in  all  sta^ijes,  with  which  the  under  side  was  fairly  covered. 

The  eggs  of  these  insects,  which,  I  think,  have  not  been  desciibed, 
are  smooth,  whitish,  glistening,  semi-transi)arent,  and  ovoid  in  shape. 
Their  average  length  is  3"""  (.01  inch).  They  are  deposited  on  their 
hroad  end,  and  seem  to  be  somewhat  inserted  into  the  substance  of  the 
leaf;  they  are  covered  completely  by  a  brown,  sticky  substance,  which 
hardens  soon  after  oviposition.  It  adheres  so  tirmiy  to  the  eggj  espe- 
cially to  the  upper  portion,  that  it  is  impossible  to  remove  it  without 
crushing  the  egg.  At  its  upper  end  this  covering  of  the  egg  is  squarely 
truncate,  giving  the  whole  mass  the  appearance  of  a  fiiistum  of  a  cone 
with  a  i>orous  lid.  Fix)m  the  funnel-shaped  summit  the  young  insect 
wakes  its  exit,  and  the  round  hole  at  this  point  renders  the  empty  eggs 
readily  distinguishable  from  thosf^  still  unhatched.  The  eggs  are  iisuaUy 
laid,  in  groups  of  from  ten  to  thirty,  along  both  sides  of  some  prominent 
leaf  vein.     They  bear  a  much  greater  res^iblance  to  certain  forms  ot 
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fun^*,  notably  the  genus  Phnma^  and  to  certain  young  bomoptorous  gills, 
than  they  do  to  ejrgs  of  any  sort.    (Plate  III.  fig.  3.) 

The  im  nature  insect  is  of  the  sarae  dirty  brow  a  color  as  the  substance 
covering  the  egg,  and  but  little  darker  than  the  withering  leaf.  It  is  of 
a  broad,  tiat,  oval  shape,  and  spines  seem  to  project  from  almost  every 
portion  of  itcs  body.  It  looks  under  the  microscope  more  like  a  lobe  of 
a  prickly  cactus  than  anything  else  we  can  think  of.  Thecast-ofi'  skins 
stick  to  the  leaf,  and  give  it  the  appearance  of  being  much  more  seriously 
infested  than  it  really  is. 

The  general  appearance  of  the  mature  individuals  is  well  shown  by 
Plate  IV.  fig.  2.  Their  average  length  is  about  3"^.  Professor  Uhler, 
in  his  note  determining  the  si)ecies,  said: 

Tour  Rpeclmens  of  Tlugis  belong  to  the  genus  Coryihucu^  and  seem  to  be  a  new 
pbj  toplia^ic  form  of  Corythuca  arcuata  Say.  It  will  hardly  do  to  make  a  new  species 
out  of  this  insect,  as  it  is  one  of  the  several  forms  whicli  fit  into  Saj^s  species.  It 
comes  near  to  the  race  belonging  to  the  Juglans  nigra. 

The  dead  leaves  under  the  bushes  during  winter  have  been  often 
found  to  contain  living  and  healthy  eggs  of  the  Tingides;  but  the  cus- 
tomary method  of  hibernation  is  in  the  adult  state  alone.  This  form 
can  be  found  during  winter  under  the  loose  bark  of  the  tree,  and  under 
sticks  and  stones  upon  the  ground.  Whenever  the  injuries  of  these 
insects  become  so  great  as  to  render  some  remedy  necessaiy,  syringing 
with  kerosene  and  water,  in  the  proportion  of  1  gill  of  the  former  to  5 
gallons  of  the  latter,  will  be  found  to  answer  the  purpose.  It  is  fair  to 
suppose,  however,  that  if  the  leaves  and  rubbish  underneath  the  trees 
are  destroyed,  either  every  fall  or  every  spring,  a  necessity  for  remedies 
will  not  arise. 

TUB  LOCUST  SAW  FLY. 

{Kemattis  similaria  Norton  [new  species].) 
Order  IIymbnoptera;  family  TENTHREDmiDAB. 

fiatang  the  leaves  of  black  locnst,  a  small,  soft,  green  worm,  with  20  legs  and  appar- 
ently many  segments.    (Plate  IV,  fig.  1.) 

•  The  life  history  of  an  interesting  saw  fly,  the  larvae  of  which  have  been 
found  in  considerable  numbers  feeding  upon  the  locust  trees  (Robinia, 
pseudacacia)  of  the  District,  has  been  studicil  during  the  past  season. 

The  eggy  which  is  .5~"  (.02  inch)  long,  white,  semi-transparent,  and  in 
shape  resembles  au  irregulai-  semi-ellipsoid,  is  deposited  in  a  crescent- 
shape  cut  maije  in  the  under  surface  of  the  leaf  by  the  saw-like  apparatus 
of  the  female,  never,  so  far  as  I  am  aware,  near  the  rib.  The  egg  being 
deposited,  the  flap  made  by  the  crescent  cut  is  forced  upwards,  making 
a  protuberance  which  is  readily  observable  upon  the  surface  of  the  leaf, 
and  which  is  also  increased  by  the  swelling  of  the  egg.  The  time  re- 
quired for  the  development  of  the  egg  is  short,  only  a  lew  days  elapsing 
between  the  depositing  and  the  hatcliing. 

The  newly-hatched  larva  is  pale-greenish  white  with  a  brownish  head. 
It  has  twenty  legs,  six  largo  thoracic,  twelve  abdominal,  and  two  anal. 
It  moves  a  short  distance  irom  the  i>lace  of  its  birth  and  commences 
feeding  on  the  lower  surface  of  the  leaf.  At  first  a  round  hole  is  eaten 
in  the  leaf;  as  soon  as  this  is  sulhciently  enlarged  the  larva  works  within 
it,  holding  its  prolegs  along  the  cut  edge,  as  shown  in  the  figure.  As  it 
grows  larger  the  larva  frequently  leaves  the  partially  destroyed  leaf  and 
migrates  to  another  j  this  oi^,  however,  it  beguis  to  eat  on  the  edge,  and 
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iij5ually  destroys  entirely.  A  Tinmbor  are  thus  mined  by  a  single  larva. 
The  method  of  work  and  the  attitudes  assumed  by  the  larvae  are  well 
shown  iu  the  figure.  Wlien  disturbed,  or  upon  bein<;  touched,  they  raise 
the  abdomen  and  stnke  with  it  violently  from  one  side  to  the  other,  the 
end  of  the  body  swinging  around  as  far  forward  as  the  head,  which  it 
frequently  strikes.  While  makinofthis  violent  motion  they  must  neces- 
sarily cling  very  firmly  to  the  leaf  wiih  their  thoracic  legs,  and  indeed 
it  is  difficult  to  remove  them  without  injury. 

The  full-grown  larva  is  of  a  uniform  green  color;  the  head  is  yellow- 
ish-green ;  the  eyes  black,  with  pale  centers ;  and  the  stigmata  pale, 
sorronnded  with  a  brownish  ring.  Upon  abdominal  segments  1  to  6 
there  is  seen  below  the  stigmatal  line  a  dusky  spot,  which,  upon  examina- 
tion with  the  lens,  is  seen  to  consist  of  two  swellings,  each  with  three 
dosky  warts,  surmounted  by  a  single  hair,  and  a  conical  tubercle  which 
bears  ne  hair.  Above  the  anus  there  is  a  pair  of  short,  thick,  club- 
shaped  tubercles.  From  the  habit  of  the  larva,  just  described,  of  stick- 
ing with  its  posterior  end,  it  would  seem  possible  that  these  tubercles 
might  emit  some  ofifensive  fluid,  although  they  have  not  been  observed 
to  do  so.    At  full  size  it  is  from  10  to  12"'°  long  (f  inch). 

When  it  has  ceased  feeding  the  larva  drops  to  the  surface  of  the  ground, 
and  there,  amongst  the  leaves,  grass,  or  other  rubbish,  spins  itself  a 
tough,  coarse,  and  rough  oval  dark-brown  cocoon.  In  this  it  remains  for 
several  da\s  before  transforming  to  a  pupa,  and  issues  as  a  perfect  in- 
8<ect  in  from  two  to  three  weeks  after  the  commencement  of  the  cocoon. 

The  cocoons,  although  made  upon  the  surface  of  the  ground,  are  very 
difQcult  to  find  on  account  of  their  brown  color  and  the  adhering  parti- 
cles of  earth  and  dead  vegetable  material. 

The  adult  insect  is  6""  long  (nearly  J  inch).  Its  general  color  is 
dirty  yellow,  with  a  squarish  black  patch  on  top  of  the  head ;  the  lateral 
and  anterior  lobes  of  the  thorax  black ;  and  a  transverse  black  patch  on 
lop  of  each  abdominal  segment.  The  under  side  of  the  body  is  yel- 
lowish ;  anterior  and  middle  legs  yellowish ;  tibiae  and  tarsi  of  posterior 
legs  nearly  black.  The  antennae  ai-e  half  as  long  as  the  body,  9  jointed; 
the  first  and  second  joints  very  short;  the  third  joint  longest — as  long 
as  fourth  and  fifth  together;  other  joints  decreasing  iu  length.  The 
stigma,  or  dark  spot  at  the  anterior  border  of  the  wings,  is  yellowish- 
brown,  nearly  black  at  its  basal  half.    The  wings  expand  15""  (.59  inch). 

There  are  two  and  possibly  three  broods  in  a  season.  The  first  larvae 
were  not  noticed  until  August  30,  and  were  nearly  full  grown.  They 
spun  up  September  6,  and  issued  as  adults  September  24.  The  first 
week  ia  October  other  adults  issued  from  their  cocoons.  October  2  lar- 
vae were  still  found  in  all  stages  of  growth.  October  10  a  search  for 
cocoons  upon  the  surface  of  the  ground  under  the  trees  revealed  the  fact 
that  all  that  could  be  found  were  empty.  This  demonstrated  one  of  two 
things,  either  that  the  insect  customarily  hibernates  as  an  adult,  or  that 
the  cocoons  found  were  all  of  the  earlier  brood,  and  that  the  hibernating 
cocoons  were  to  be  found  in  securer  quarters,  sa^  under  the  ground.  In 
either  case  the  hope  which  we  had  gained  from  the  habits  of  the  earlier 
brood  of  an  easy  method  of  extermination  by  burning  the  rubbish  on 
the  surface  of  the  ground  during  winter  was  thwarted.  As  to  the  usual 
method  of  hibernation,  we  were  forced  to  believe  that  it  is  double,  either 
as  adult  or  as  pupa.  As  just  stated,  i>erfect  flies  were  issuing  in  the 
breeding  cases  in  October;  while,  on  the  other  hand,  one  larva,  which 
spun  up  September  25,  did  not  issue  as  a  fly  until  March  2,  while  an- 
other, which  spun  up  September  30,  only  ibsued  Mai*ch  23. 
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The  amoant  of  damage  done  by  these  worms  at  times  must  be  consid- 
erable. Mr.  Norton  states  that  the  larvae  of  ^V.  trUineata  occur  in  enor- 
mous numbers  occasionally  upon  the  weeping  willow,  sometimes  wholly 
stripping  large  trees  of  their  leaves.  Although  the  amount  of  damage 
done  to  the  locusts  in  this  vicinity  the  past  season  was  not  such  as  to 
materially  injure  them,  still  we  may  expect  such  injuiy  any  season. 

In  case  of  their  appearance  in  destructive  numbers  they  can  probably 
be  kept  in  check  by  syringing  the  trees  with  a  whale-oil-soap  solution, 
thrown  by  a  garden  syringe  or  a  fountain  pump,  where  it  can  be  usea 
with  safety.    Paris-green  water  will  be  found  an  effectual  remedy. 

An  ichneumonid  parasite  has  been  bred  from  the  cocoons  of  this  No 
matuSy  and  was  determined  by  Mr.  Oresson  as  Fhygadeuon  pubescens 
Prov. 

Specimens  of  this  saw  fly  were  referred  to  Mr.  Edward  Norton  for 
determination.    Mr.  Norton  decided  that  they  represented  a  new  spe 
cies,  of  which  he  furnishes  the  following  characterization : 

DESCRIPTIVE. 

Nematus  SIMILARI8  Norfon  (n.  sp.). 

Color  reddish  yellow ;  a  spot  on  head ;  three  vittae  on  thorax ;  bands  on  tergom, 
and  hinder  tibia  and  tarsi  black. 

Size  of  N,  interger. —  $  Antennae  abont  two-thirds  the  length  of  body;  the  first  and 
second  articles  very  short,  the  third,  fourth,  aod  fifth  longest,  siibeqnal,  black.  Color 
of  head  and  body  reddish  yellow ;  face  below  the  antennae  whitish ;  a  square  blaok 
spot  on  occiput^  extending  to  back  of  head  and  extending  down  the  ridges  of  basui 
before;  head  wider  than  thorax;  pro  and  mesot borax  blaoTi,  with  the  sutures  paler, 
and  a  more  or  less  distinct  V  on  prothorax ;  seutels  pale — basal  plates  and  a  band  on 
each  segment  of  tergum  black ;  ovipositor  sheathes  black,  a  sniaU  dark  spot  below 
the  anterior  wings:  legs  yeUow — paler  about  the  trochanters;  the  anterior  tarsi 
blackish  above ;  the  hinder  tibiae  and  tarsi  black,  with  their  tips  pale ;  wings  hyaline— 
emarginate  at  costa;  nerves  black,  abont  the  costa  brown ;  basal  half  of  costa  clouded. 

9'niree  females. — This  belongs  to  the  group  of  2f.  inUger,  S.  pomnm,  hosiios,  &o., 
which  are  so  much  alike,  and  at  the  same  time  so  variable  in  the  amount  of  black, 
that  the  comparison  of  a  large  number  of  specimens  and  study  of  their  larva  is  needed 
to  distiogoish  them. 

THE  LESSER  LOCUST  LEAF  GELECHLdi. 

{Oelechia  roMnidefoliella  Chambers  [new  species].) 

Order  Lepidopteea  ;  family  Tineidae. 

Spinning  two  locust  leaves  together  and  feeding  between  thera,  leaving  the  outer  sur- 
face and  the  larger  ribs  untouched,  a  minute,  greenish  white  slender  larva,  which 
transforms  to  a  chrysalis  in  the  same  situation. 

To  the  list  of  insects  injurious  to  the  black  locust,  given  by  Mr. 
Chambers  in  a  recent  number  of  the  American  Entomologist  (vol.  iii, 
No.  3),  we  have  to  add  a  new  si)ecies  of  Tineid^  which  we  call  the  Lesser 
Locust  Leaf  Gelechia,  <n  contradistinction  to  Qelechia  pseudacddcUa 
Cham.,  which  has  very  similar  habits,  but  which  is  considerably  larger. 
(See  notes  of  the  year.) 

The  small  light-green  larvae  of  the  species  under  consideration  were 
first  noticed  in  the  latter  part  of  August.  They  were  invariably  found, 
each,  between  two  leaves  which  had  spun  together,  eating  the  surfiices 
thus  inclosed,  but  not  eating  through  to  the  exterior  surface.  Prom 
this  time  up  to  the  middle  of  October,  when  tljc  loaves  were  fast  falling, 
larvae,  evidently  of  the  same  brood,  were  at  work.    Some  had  ahva4y 
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begun  to  transform  by  the  middle  of  September,  others  not  until  a  month 
latei\  As  aprej^aratioii  for  transformation  a  silken  lining  was  simply  spun 
between  the  leaves  already  webbed  together,  and  in  that  the  last  larval 
skin  was  shed,  the  chrysalis  falling  to  the  ground  with  the  falling  leaves. 
In  the  warm  room  in  which  the  breeding  cages  were  kept  the  moths 
began  to  issue  about  the  middle  of  December,  and  were  continually 
issuing  from  that  time  until  spring.  Under  ordinary  circumstances 
they  probably  do  not  emerge  until  spring. 

We  have  not  observed  the  eggs  and  newly-hatched  larvae  of  this 
insect,  but  the  former  are  probably  deposited  upon  the  under  surface  of 
the  leaf  and  the  latter  probably  live  at  first  in  a  slight  web  on  the  under 
surface  of  the  same  leaf,  only  attaching  it  to  another  leaf  as  it  increases 
in  size. 

It  will  be  an  easy  matter  to  destroy  these  iuwsects,  should  they  become 
so  abundant  as  to  necessitate  some  remedy,  by  simply  burning  the  fallen 
leaves  in  late  autumn. 

We  append  to  Mr.  Chambers's  chara<'>terization  of  the  species,  which 
follows,  a  short  description  of  larva  and  pupa : 

Gelechia.  robiniaefolieixa  (n.  sp.)* 

At  first  glance  I  inclined  to  think  tliat  the  single  female  specimen  from  which  I  do« 
scribe  this  species  was  either  G,  ohliqniHirigeUa  Cham,  or  G.  {S'uwe)  fascopaUklcUa 
Cham.,  to  each  of  which  it  beai-s  some  resemblance,  being,  however,  neaVer  the  latter. 
I  think,  on  farther  examination,  that  it  im  distinct.  If,  however,  it  should  prove  to  Ix) 
fuseopallidella  or  a  variety  of  it,  then  I  wish  to  change  the  specific  name  of  the  latter 
to  that  above  given,  because,  in  conformity  with  the  rule  araon^  the  Tineinaj  it  should 
receive  its  name  from  its  food  plant,  and  rohiniaefoUeUa  is,  for  other  reasons,  preferable. 
Thongb  the  larva  feeds  on  the  locust,  the  moth  cannot  ho  mistaken  for  Anacanqmut 
robiniae  Fitch,  a  species  known  only  by  Dr.  Fitch's  description,  whieh  is  evidently  mad« 
up  from  the  larva,  mine,  and  moth  of  two,  if  not  three,  very  diHerent  genera  and 
species,  the  mine  described  by  Dr.  Fitch  being  that  of  Liihocolhtia  robinUllay  the  larva 
that  of  L,  omatelZa,  and  the  moth  either  Gracilluria  robinieUa  or  some  utterly  unknown 
species. 

In  this  species  the  palpi  are  slender  and  rather  long  and  the  hind  tcings  are  emarginate 
heneath  the  apex.  The  palpi  are  wliite,  with  two  dark  brown  annulations  on  the  third 
Joint  and  two  brown  spots  on  the  outer  surface  of  the  second  joint ;  face  white,  faintly 
irrorate  with  fnscos.  Antennae  brown;  thorax  and  fore  wings  grayish  fuscus,  darker 
towards  the  apex  of  the  wings;  base  of  the  doi-sal  margin  of  the  fore  wings  fusciis 
with  an  oblique  brown  streak  of  slightly  raised  scales  at  about  the  basal  fourth,  i»oint- 
ing  obliquely  backwards  towards  a  small  brownish  spot  about  the  middle  of  the  dorsal 
mrirgin ;  the  extreme  base  of  the  costal  margin  is  brown,  and  before  the  cilia  there  is 
an  oblique  brown  costal  spot  or  streak.  Hind  wings  and  the  cilia  of  both  pair  palo 
fu;scus.  Abdomen  grayish  fuscus;  anal  tuft  straw  yellow.  Legs  dark-gray  brown, 
annulate  with  sordid  white.     Al,  ex.  ^  inch. 

A<irt'a.— Length,  when  full  grown,  fi"'™  (.31  inch);  slender,  snbcylindrical,  tapering 
sl'ghtly  at  each  end ;  14  well-developed  feet.  Color,  when  young,  a  very  light  green; 
when  lull  grown,  considerably  darker;  when  ready  to  pupate,  with  a  pinkish  tinge; 
h^ad,  pale  brown ;  thoracic  plate,  faintly  yellowish  with  brown  edges.  On  each  side 
ventral  to  the  thoracic  shield  is  a  large,  black,  piliferous  spot.  On  the  dorsal  surface 
of  segments  2  and  3  is  a  slightly  recurved  transverse  rqw  of  six  piliferous  spots,  tho 
dorsal  pair  being  smallest  and  the  subdorsal  pair  largest,  each  of  the  latter  bearing 
two  hairs.  The  abdominal  segments  have  each  four  dorsal  piliferous  si>ots  at  tho 
comers  of  a  square  and  also  tho  usual  subdorsal  and  lateral  spots.  The  anal  plate  is 
of  tho  same  color  as  the  rest  of  the  body,  with  a  brownish  posterior  margin. 

Pupa. — Length  4°""  (.15  inch),  broad  across  shoulders  and  tapering  acutely  to 
anns;  the  anterior  end  being  rounded.  The  general  color  is  reddish  brown.  *Tln) 
whole  dorsal  surface  is  covt^red  with  numerous  fine  and  regular  puuetures.  The 
seventh  abdominal  segment  has  its  posterior  dorsal  margin  toothed  and  its  ventral 
piargin  fringed  with  bristles.  The  a'  il  joint  has  many  niinute  slender  hooked  pro- 
jections. Th«  members  are  closely  soliL'red  ^Jgether ;  the  wing  cases,  antennal  sheaths, 
an<l  |)t>sterior  tarsal  sheaths  all  ending  together  at  the  j^usterior  ventral  margin  of  the 
^'ih  abdominal  segment. 
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TUE  WHITE  BLOTCH  OAK  LEAF  MEsTiE. 

(Lithocolletis  hamadt'yadella  Clemens.) 

Order  Lepidoptera;  family  Tineedae. 

^liikiuff  a  wLitish  blotch  mine  upon  the  upper  8nrfa<;e  of  the  leaves  of  difFpreiit  oaks. 
a  uiinute,  tlat,  horny,  footless,  active,  browniah-ycllow  larva,  which  transfuiiii 
within  the  mine  in  a  delicate  discoid  silken  cocoon.    (Plate  IV,  fig.  4.) 

In  the  latter  part  of  June,  1879,  the  leaves  of  many  of  the  oaks  on  the 
department  grounds  were  seen  to  be  badly  spotted  by  the  mines  of  this 
interesting  httle  insect.  Although  each  mine  by  itself  caused  but  an 
insignificant  blotch,  yet  these  insects  were  present  in  such  enormous 
numbers  as  to  promise  serious  injury  to  some  of  the  trees.  It  is  safe  to 
say  that  with  a  few  trees  every  leaf  contained,  on  an  average,  four  or 
five  miners,  and  with  many  leaves  the  entire  parenchyma  on  the  upper 
side  of  the  skeleton  was  entirely  eaten  out,  leaving  the  upper  epidermis 
as  dry  as  parchment.  The  vitality  of  the  tree  had  made  efforts  to  re- 
pair the  injury,  but  the  constant  drain  upon  the  tree,  supporting  these 
hundreds  of  thousands  of  living  beings,  sadly  weakened  it  before  the 
end  of  the  season. 

Of  American  oaks  the  following  species  were  affex^ted:  Quercm  lyrata^ 
Q.prinuSy  Q,  rubray  Q.  tinctoriay  Q.  robusta^  Q.2)anonica,  Q,  macrocarpa. 

Of  foreign  oaks  growing  upon  the  grounds  the  following  had  been 
attacked:  Quercm  cert'iSy  of  Southern  Europe;  Q.  rohur^  of  Great  Brit- 
ain; Q.  pyrenaica,  from  the  Pyrenees;  Q.  aegilopsy  from  the  Levant; 
Q.  sideroxylofij  of  Mexico  j  Q.  daimioj  of  Japan ;  Q.  sp,  from  Japan. 

The  character  of  the  mine  varied  more  or  less  with  the  variations  in 
size,  pubescence,  and  thickness  of  the  epidermis  of  the  leaf.  A  leaf  of 
Q.  lyratay  for  instance,  when  extensively  mined,  presents  an  entirel>^ 
different  appearance  from  a  leaf  of  Q.prinm.  Chambers  states  in  gen- 
eral that  the  mine  of  i.  hamady-yadella  is  a  '^whitish  blotch  on  the  up- 
per side  of  the  leaf."  Upon  different  species  of  oak,  however,  the  color 
of  the  blister-like  blotch  caused  by  the  mine  varies  from  whitish  through 
yellow  to  dark  brown. 

The  upper  epidermis  of  the  leaf  being  removed  and  the  bottom  of  the 
mine  exposed  to  view,  it  is  seen  in  every  case  to  be  curiously  spotted  with 
the  excrement  of  the  larva,  as  is  well  shown  in  the  pfate.  The  leaf 
therein  represented  is  no  worse  affected  than  the  average  one  upon 
many  trees.  Upon  the  under  side  of  the  leaves  the  evidence  of  the 
extensive  mining  upon  the  upper  surface  is  usually  very  slight,  and  the 
most  careful  examination  reveals  only  a  slight  discoloration. 

Upon  examining  the  edge  of  the  mine  with  the  microscope,  usually 
one  or  more  extremely  minute  eggs  will  be  found,  either  empty  or  uii- 
hatehed.  These  eggs  average  .112"^"*  in  diameter  (.004  inch),  and  aie 
almost  spherical  in  shape.  They  are  tinged  with  brown  before  hatcli- 
ing,  but  after  hatching  are  transparent.    Iso  markings  are  discernible. 

The  young  larvae  present  a  most  curious  appearance,  as  shown  in 
fi  giire  b  of  the  plate.  They  are  nearly  fiat,  with  the  first  thora(!ic  segment 
much  larger  than  any  of  the  others,  the  hind  body  ta])ering  gradually  to 
the  end.  The  head  is  small  also  in  comparison  with  the  size  of  the  iiist 
st-gnient.  As  the  larvae  increase  in  size  they  still  retain  their  flat  form 
and  as  they  approach  full  growth  and  have  but  one  nioro  molt  to  inulcrgo 
they  present  the  appeai-ance  of  figure  <?.  Upon  the  back  of  e^<;h  seg- 
moul  is  a  tthiny  brownish  homy  i>late,  and  the  head  and  last  segment  are 
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dark.  Although  active  while  in  the  mine,  only  the  faintest  rudiments 
of  lefcs  are  discernible.  The  mouth  parts  are  very  curiously  modified. 
Mandibles  and  maxillae  are  the  only  i)arts  to  be  seen,  and  they  appear 
as  figured  at  d.  The  mandibles  seem  admirably  adapted  for  separating 
the  leaf  layers.  Though  apparently  both  mandibles  are  continuous,  yet 
in  reality  they  are  simply  connected  by  a  membrane  which  allows  play, 
and  through  an  opening  in  which,  on  the  ventral  side,  the  food  enters 
the  alimentary  canal.  Two  pairs  of  rudimentary  almost  colorless  eyes 
can  be  seen  under  a  moderate  magnifying  power,  occupying  the  relative 
position  indicated  in  figure  d.  The  hind  pair  usually  consists  of  four, 
five,  or  six  large  and  apparently  structureless  cells,  resembling  fat  cells. 
Each  one  of  the  front  pair  consists  of  from  two  to  four  similar  cells 
though  smaller.  From,  the  lateral  edge  of  each  segment  projects  a 
rather  long  bristle,  and  just  above  the  lateral  edge  there  is  a  smaller 
one*  The  last  segment  bears  six  such  bristles.  Between  the  latcural 
edge  of  each  segment  and  its  dorsal  plate  are  two  short,  stout  tubercles 
placed  dose  together,  and  each  surmounted  by  a  short  bristle.  The 
spiracles  are  extremely  minute,  but  with  a  high  microscopic  power 
can  be  seen  near  the  latero-anterior  border  of  each  of  the  abdominal 
se^ents  except  the  last,  each  with  its  minute  tracheal  branc.h  running 
to  it.  The  meta  and  mesothoracic  segments  have  none,  but  that  on  the 
protboracic  is  larger  than  any  of  the  others  and  situated  on  the  hind 
border  of  the  segment. 

When  once  removed  from  their  mines  these  flat  larvae  have  not  the 
power  to  re-enter  the  leaf  and  commence  new  mines.  This  is  due  in 
great  part  to  the  peculiar  structure  of  the  mouth-parts,  which  are  in  no 
way  fitted  for  piercing  a  tough  epidermis.  Then,  too,  as  Mr.  Chambers 
has  suggested,  the  head  projects  straight  forward  and  can  be  elevated 
or  depressed  but  very  slightly,  which  also  is  the  case  with  tte  modified 
jaws. 

To  one  acquainted  with  the  general  features  of  the  larvae  of  the  dif. 
ferent  orders  of  insects,  these  flat  larvae  bear  a  much  closer  general  re- 
semblance to  coleopterous  larvae  than  to  lepidopterous.  The  number  of 
molta  which  they  have  undergone  up  to  this  time  is  difficult  to  ascer- 
tain. Usually  five  cast-off  skins  can  be  readily  found  in  a  completed 
mine,  which,  together  with  the  skin  which  is  cast  within  the  cocoon  (of 
whicH  we  shall  speak  ftirther  on)  and  one  or  two  small  ones  which  have 
become  so  decomposed  and  mixed  with  the  excrement  as  to  have  be- 
come indistinguishable,  would  indicate  seven  or  eight  molts.  Mr. 
Chambers's  studies  have  led  him  to  the  conclusion  that  there  are  always 
eight  molts  in  Lithocolletis.  He  based  this  conclusion  on  the  fact  that 
eight  distinct  sizes  are  discernible  in  the  larvae  of  each  species.  He  has 
also  noticed  the  following  definite  relation  between  successive  molts: 
"At  each  molt  except  the  seventh,  the  length  of  the  larva  in  its  first 
stage  is  added  to  that  of  the  molting  larva;"  or,  in  other  words,  at 
each  molt  the  larva  increiiscs  in  l(^iigth  by  just  the  length  of  the  fli»st 
Htage.  I  have  been  unable  to  verify  this  relation  with  the  species  under 
consideration. 

When  these  flat  larvae  have  attained  full  size  they  usually  measure 
from  four  to  live  millimeters  in  leui^^th;  and  their  blotch  mine  covers  a 
space  equal  to  from  one  lialt' to  three-(iuarters  of  an  inch  square.  At 
its  sev(auh  nioll,  instead  of  eoinin;;-  out  a^^ain  a  lar^ror  tliit  coleopter- 
iform  larva,  its  entire  aiipeanMice  ch;!n.:,^es.  It  is  lou-vr  tlinn  before, 
and,  instead  of  beiii^^  thu,  is  cylimblcil.  Its  mouth  parts  have  assumed 
a  more  normal  lei)i(lo]>ter{Ji'.s  form,  and  its  eyes  have  bec<mie  covered  by 
daik  ingmentaiy  layer.    The  regular  fourteen  feet  in  the  normal  posi- 
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tion  have  appeared,  the  last  pair  or  anal  prop-legs  alone  varying  fipom 
the  usual  form  in  being  united  aeross  the  middle  line.  The  spiracles 
have  become  mounted  on  quite  prominent  tuoercles,  but  their  position 
is  the  same  as  in  the  flat  form.  The  round  larvae  vary  much  in  their 
markings.  Some  individuals  have  the  brown,  horny  dorsal  plates  which 
were  found  upon  the  flat  larvae ;  others  have  not  a  trace  of  them,  while 
others  still  form  various  intermediate  stages.  The  last  four  pairs  of 
legs  have  the  appearance  of  common  prop-legs,  but  the  first  three  pairs 
do  not  at  all  resemble  the  ordinary  thoracic  legs  of  caterpillars.  In- 
stead of  being  horny,  articulated,  and  apparently  ending  in  a  point, 
they  are  mere  fleshy  tubercles,  each  with  a  depression  in  its  center,  and 
looking  much  like  pro-legs. 

The  reasons  for  these  remarkable  changes  are  soon  evident,  for  these 
round  larvae  are  to  spin  the  cocoon.  With  the  mouth  parts  the  now 
almost  useless  mandibles  have  become  much  smaller,  and  from  being 
tiie  most  important  have  become  the  least  important  of  the  mouth  parts. 
The  parts  appearing  most  prominently  in  the  round  form  are  the  labium, 
bearing  the  spinnerets,  the  labial  palpi,  the  maxillae  and  maxillary  palpi, 
all  of  which  help  in  the  formation  of  the  cocoon.  The  development  of 
the  feet  is  also  necessary,  as  they  enable  the  larva  to  turn  itself  readily 
in  the  narrow  compass  of  the  cocoon  during  the  spinning. 

The  cocoon  itself  is  simply  a  delicate,  semi-transparent,  circular  sheet 
of  white  silk,  stretched  over  a  part  of  the  bottom  of  the  mine.  It  is 
usually  from  5  to  T*""*  (.2  to  .28  inch)  across,  and  is  composed  of  delicate 
fibers  running  in  every  conceivable  direction.  The  leaf  at  the  bottom 
of  the  cocoon  has  a  number  of  silken  threads  spun  across  it.  The  object 
of  these  threads  is  probably,  as  Mr.  Chambers  suggests,*  to  make  the 
space  intended  for  the  cocoon  more  roomy  by  causing  a  bulge  on  the 
under  side  of  the  leaf  from  the  contracting  of  these  fibers. 

Up  to  this  point  the  life  of  the  lai^va  occupies  from  eighteen  to  twenty- 
five  days,  and  it  attains  an  average  length  of  alK)ut  5.4"""  (^  inch). 

The  length  of  time  elapsing  between  the  completion  of  the  cocoon  and 
the  change  to  pupa  I  have  not  definitely  ascertained ;  but  that  it  is 
very  short  is  shown  by  the  fact  that  two  larvae  left  engaged  in  spinning 
at  4  o'clock  in  the  afternoon  had  completed  the  transformation  at  nine 
the  next  morning. 

The  last  larval  skin  is  extremely  delicate  and  elastic.  Upon  \mng 
shed  within  the  cocoon  it  shrinks  away  so  as  to  be  almost  imperceptible. 
Upon  comparing  it  with  the  last  skin  shed  without  the  cocoon  it  is  seen 
to  be  only  about  one-tenth  its  size,  or  rather  to  occupy  only  about  one- 
tenth  its  space.  The  utility  of  this  is  obvious  when  we  thiuk  of  the  con- 
tracted space  of  the  cocoon.  The  extreme  delicacy  of  this  last  skin 
enables  one  to  see  plainly  the  formation  of  the  chrysalis  within  with  a 
moderate  microscopic  power  and  a  strong  transmitted  light. 

The  chrysalis  is  light  brown  in  color  and  about  4.2"™  (.16  inch)  in 
length.  The  most  remarkable  point  about  it  is  the  toothed  crest  upon 
its  forehead,  which  enables  it  doubtless  to  pierce  or  saw  through  the 
cocoon.  Fig.  n  shows  a  side  Aiew,  and  o  a  front  view  of  this  crust, 
showing  the  sharp  teeth.  The  posterior  end  of  the  body  is  squarely  cut 
off*,  and  is  furnished  with  three  minute  forward-curved,  linger-like  hooks, 
which  undoubtedly  serve  to  hold  the  chrysalis  in  position  by  hooking 
into  the  silk  of  the  cocoon  during  the  exit  of  the  moth,  but  not  to  any 
extent  before,  as  the  chrysalis  readily  fiills  out  when  the  cocoon  is  cut 
open.    As  the  chrysalis  advances  in  development  the  colors  of  the  con- 

•Psyche,  vol.  ii,  page  150,  "On  Larvae  ot*  Tiueiua,  especially  of  Lithocolletis,"  by 
V.  T.  Chambers. 
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tamed  motli  be^in  to  be  plainly  visible,  and  it  seems  to  be  completely 
difterentiated  a  day  or  two  before  it  makes  its  exit. 

Eight  days  after  the  first  papae  were  found  the  moths  began  to  make 
ttietr  api>earance.  Each  pupa  first  sawed  through  the  cocoon  near  its 
juncture  with  the  leaf  and  worked  its  way  through  the  gap,  by  means 
of  the  minute  backward-directed  spines  upon  its  back,  until  it  reached 
the  upper  cuticle  of  the  leaf.  Through  this  cuticle  it  sawed  in  the  same 
way  that  it  did  through  the  cocoon.  The  hole  was  in  each  case  just 
large  enough  to  permit  the  chrysalis  to  work  its  way  out,  holding  it 
firmly  when  partly  emerged.  When  half  way  out  it  stopped,  and  pres- 
ently the  skin  split  across  the  back  of  the  neck  and  down  in  Iront  along 
the  antennal  sheaths,  and  allowed  the  moth  to  emerge. 

The  moth  is  a  delicate  little  creature,  with  a  body  about  3°^  (.12  inch) 
long,  and  with  a  streUih  of  wing  of  about  T"""  (.28  inch).  The  fix)nt 
wings  are  white,  with  three  broiS  irregular  bronze  bands  across  each 
one,  each  band  being  bordered  with  black  on  its  inner  side.  The  hind 
wings  are  silvery. 

From  the  time  when  these  insects  were  first  observed  until  the  end  of 
the  season  the  moths  weie  constantly  issuing,  there  being  almost  no 
regularity  in  the  generations,  so  that  from  this  season's  observations  it 
would  not  be  easy  to  state  definitely  the  number  of  broods.  The  cycle 
of  the  insect's  life  occupying,  as  it  does,  but  a  single  month,  more  or 
less,  in  this  latitude,  with  seasons  varying  in  length  and  degree  of 
warmth,  the  number  of  broods  will  vary  by  one  or  two.  Five  or  six  is 
probably  a  close  approximation. 

Upon  the  approach  of  cold  weather,  all  the  larvae  which  have  entered 
upon  the  last  larval  stage,  the  roundworm,  undergo  no  further  tiansfor- 
mations  at  that  time,  but  remain  in  this  stage  through  the  winter.  The 
larvae  which  have  not  yet  reached  this  stage  continue  their  develop- 
ment up  to  this  point,  unless  frost  and  the  fall  of  the  leaves  cut  them 
off",  and  also  hibernate  as  round  larvae.  This  arrest  of  development,  if 
it  may  be  so  termed,  of  the  larva  before  its  last  molt,  took  place  tnis 
year  (and  it  is  probably  usually  the  same)  with  the  advanced  larvae 
several  weeks  before  cold  weather  set  in,  at  just  that  point  when  the 
development  of  another  generation  would  have  been  impossible,  thus 
securing  the  hibernation  of  almost  every  individual.  An  examination 
of  the  leaves  in  December  revealed  the  fact  that  dead  partially  grown 
larvae  were  very  rare  indeed  in  the  mines.  All  through  the  winter  the 
dead  leaves  on  and  under  the  oaks  most  infested  during  the  summer 
were  full  of  the  round  larvae,  ifot  a  single  pupa  was  found,  though 
hundreds  of  mines  were  opened  and  examined.  Such  pupae  as  there 
may  be  upon  the  fall  of  the  leaves  (though  they  are  probably  very  few, 
if  indeed  there  are  any  at  all,  from  tbe  reasons  just  stated)  either  give 
forth  the  moths  or  are  killed  by  the  Irost.  The  moths  may  possibly 
lubemate  in  small  numbers,  though  we  have  no  evidence  of  such  hiber- 
nation.* 

Early  in  March  the  hibernating  larvae  revived  after  a  few  days  of 
warm  weather  and  began  spinning  their  cocoons.    During  the  winter 

**Mr.  Chambers  says  (tWrf.,  p.  148):  "Neither  can  I  conceive  any  good  reason  why 
moths  disclosed  late  m  the  faU  might  not  winter,  and  indeed  the  moths  of  L.  robmiella 
andX.  9alici/oUtlla  do;  but  I  have  never  met  with  any  others  hibernating,  and  indeed 
I  have  not  seen  X.  8aHc{foliella  later  than  November.  There  are,  however,  some  facts 
abont  the  hibernation  of  the  species  which  need  further  explanation.  Thus,  I  have 
known  L.  tubiftrella  Clem,  and  X.  aesculistlla  Cham,  to  pass  into  their  last  larval  st-ate 
in  the  middle  of  August  and  to  remain  in  that  condition  until  lat^  in  the  faU,  when 
my  last  observations  were  made  upon  them,  and  in  such  cases  there  was  abundant 
warmth  and  time  for  another  brood  before  the  tall  of  the  leaves.'' 
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there  had  been  no  signs?  of  Rilk  in  their  mines.  The  spinning  of  the 
cocoons  in  every  instance  studied  occupied  about  two  days,  and  the 
larvae  transformed  in  a  very  few  hours  tlicrcnttcr  to  ])ui);«e,  in  which 
stage  they  presumably,  under  ordinary  con(]i{i(»ns,  rcnniined  until  the 
putting  1'  i  ill  of  green  leaves.  In  the  breeding  rcxnn,  lr>wcver,  kept  at 
an  avemu*'  icin]>crature  of  08^  F.,  the  motlis  L;'2';\n  to  issue  on  March 
20,  ir>  days  aftei'  tin*  transforni:iti<m,  nearlv  double  the  time  in  which 
the  midyuiiimer  biood  reinaiutd  in  this  stato. 

ke:jedy. 

From  a  brief  review  of  t lie  natural  history  of  the  ]v  ^oct  nnder  con- 
sideration, it  would  sccui  tiiat  an  eilicient  renjcdy  would  be  readily  found 
in  raking  up  and  burning  the  fallen  leaves  during  winter,  when  they 
contain  the  hibernatiug  round-form  larvae.  This  would,  indeed,  in  the 
majority  of  cases,  prove  all-sufficient.  But,  unfortunately,  there  are 
oaks  the  dead  leaves  of  which  cling  persistently  to  the  twigs  through- 
ontthe  whole  winter ;  so  that  ui>on  the  department  grounds,  for  example, 
although  all  leaves  are  carefully  collected  late  every  fill,  there  still  re* 
main  enough  on  the  trees  to  start  a  bounteous  crop  of  leaf-miners  the 
next  season.  The  saving  of  leaves  for  manure  is  a  doubtful  economy 
when  infested  with  leaf-miners  like  L,  hamad)'ya(Jella.  If  the  collecting 
of  the  leaves  be  postponed  until  spring,  the  starting  buds  wdl  have 
forced  them  oH'  without  exception,  and  the  miners  can  be  completely 
destroyed. 

FITCH'S  OAK.LExiF  MINER 

(Lithocolkiis  FitclieUa  Clem.) 

Order  Lepidoptera  ;  family  TmEiD.iE, 

Forming  a  tontiforni  nine  on  tlie  nnder  snifaces  of  the  leaves  of  different  oaks,  a 
minute,  nearly  cylindrical,  white  larva. 

Upon  the  under  sides  of  the  oak  leaves  during  the  past  summer  were 
found  many  mines  of  this  insect,  described  years  ago  by  Dr.  Fitch.* 
Although  belonging  to  the  same  genus  as  the  insect  which  we  have  just 
described,  and  although  resembling  it  considerably  in  the  adult  form,  in 
its  early  stages  and  in  the  character  of  its  mine  L,  Fitchella  presents 
marked  differences. 

From  the  empty  shells  which  we  find  abundantly  upon  the  underside 
of  the  leaf  the  egg  seems  to  be  very  similar  to  that  of  L,  hamadryadella. 
Its  greatest  diameter  is  .116"'^,  and  in  shape  it  is  lentiform.  From  two 
to  a  dozen  of  these  egg-shells  will  often  be  found  on  the  under  surface 
of  a  leaf  upon  which  there  is  but  a  single  mine,  and  when  we  take  this 
fact  in  connection  with  the  number  of  larvae  that  are  parasitized  we 
can  see  the  small  proportion  which  the  insects  arriving  at  maturity  bear 
to  the  number  of  eggs  originally  laid  by  the  female  moth. 

The  newly  hatched  larvae  do  not  vary  sufficiently  from  those  full 
grown  to  merit  special  remark.  The  mine,  unhke  that  of  L.  hamadry- 
adella,  is  plainly  evident  from  both  sides  of  the  leaf.  It  belongs  to  that 
group  of  mines  caWed  tentiform J  from  the  fact  that  the  under  cuticle 

*  Fifth  N.  Y.  Kept.,  sec.  327,  nn<ier  ihe  name  of  Argyromigfs  quercifoliella,  /  ttir- 
war<ls  redescribed  by  Clemens  (1  lOc  A-  a'l.  Nat.  Sci.  Phila..  H()0,  207),  Fitch's  name 
bein|2j  preoccni»ied.  See  Chambcis's  ludeJL  to  ix.  A.  Tineiuj',  BulL  U.  S.  Gool.  Purvey, 
vol.  iv,  No.  5,  p.  154. 
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being  separated  by  the  mining  larva,  shrinks  as  it  dries,  thiTS  throwing 
the  oi^i^osite  side  of  the  leaf  into  a  projecting  fold.    The  mine  is  thus 
moi*e  roomy,  and  wo  shoiUd  expect  to  find  in  it  a  larva  which  is  not  so 
flat  as  that  of  the  white  blotch  oakleaf  mine,  and  such  is  indeed  the 
cavso.     When  the  mine  is  made  along  the  edge  of  a  leaf,  this  contracting 
of  the  under  skin  causes  the  edge  to  turn  over  in  such  a  way  that,  at  a 
casual  glance,  it  much  resembles  the  work  of  a  Torlricid  or  leaf-rolling 
larva.     The  color  of  the  mhie  is  a  du'ty  yellow.    While  the  larva  is  yet 
youug  it  does  no  more  than  separate  the  under  cuticle  from  the  paren- 
chyma, so  that  for  some  time  the  mine  is  not  noticeable  from  the  upper 
side,  except  from  the  elevation  caused  in  the  manner  jnst  described. 
When,  however,  the  mine  has  become  of  sufficient  size  to  afford  it  a 
comfortable  working  place,  the  now  half- grown  larva  attacks  the  paren- 
chyma, eating  all  but  the  upper  epidermis  and  the  stronger  veins.    This 
is  'done  at  first  around  the  edges  of  the  mine  as  laid  out,  but  gradually 
the  work  advances  inward  to  "the  center  until  all,  or  nearly  all,  is  eaten, 
and  the  surface  of  the  leaf  above  the  mine  presents  a  skeletonized  ap- 
pearance.   Frequently,  however,  the  larva  attains  full  growth  before 
this  is  completely  accomi>lishcd,  and  ii-om  this  fact  mines  are  often  found 
which,  when  seen  from  above,  appear  simply  as  a  skeletonized  circular 
band,  inclosing  a  normal  green  center  of  greater  or  less  size. 

The  full-grown  larva  is  between  4'""'  and  t^"'™  in  length  (from  .15  to  .19 
inch).  It  does  not  belong  to  the  so-called  "flaf  group  of  Lithocolletis 
larvae,  but  rather  to  the  "cylindricaP'  group,  and,  consequently,  does 
not  present  such  abnormalities  of  structure  as  we  have  seen  in  the  larva 
of  L,  hamadryadellas  The  mouth  parts  are  normal,  the  thoracic  legs  are 
large  and  well  developed,  each  being  armed  with  a  terminal  claw,  the 
prolegs  are  present  in  normal  number  and  normal  position,  though 
rather  small,  and  the  whole  appearance  of  the  larva  is  such  that  at  a 
glance  it  would  be  called  lepidopterous.  The  general  color  is  nearly 
white,  the  mouth  parts  being  tipped  with  brown,  and  there  is  no  ap- 
pearance of  the  darker  horny  shields  which  gives  the  flat  larvae  so 
characteristic  an  appearance.  The  anterior  (thoracic)  segments  of  the 
body  are  larger  than  the  others,  and  the  head  is  retractile  within  the 
ftrst.  The  abdominal  joints  are  of  nearly  uniform  size.  Over  the  sur- 
face of  the  body  are  scattered  a  few  long  white  hairs.  The  excrement 
of  L.  Fitchella^  for  some  unexplained  reason,  seems  to  differ  in  character 
from  that  of  X.  humadryadella.  In  the  case  of  the  latter,  as  we  have 
^ready  stated,  the  whole  floor  of  the  mine  is  spotted  with  the  frass, 
which  seems  to  have  been  smeared  on  when  very  moist,  and,  drying, 
has  become  hard  and  black.  In  old  mines  in  which  more  than  one 
lan^a  has  been  at  work  the  floor  is  covered  with  what  looks  like  a  thin 
sheet  of  cracked  black  enamel.  With  L.  Fiiehella^  however,  the  excre- 
ment consists  of  minute,  dry,  hard  pellets,  which  are  collected  together 
in  some  one  part  of  the  mine,  leaving  the  floor  perfectly  clean.  The 
cast-off  skins  of  the  larva  are  also  to  be  found  in  this  ball  of  pellets. 

When  the  larva  prepares  for  pupation  it  spins  no  regular  cocoon,  as 
does  L,  hamadryadellay  but  simply  weaves  a  network  of  fibers  l^ack  aiid 
forth  from  one  side  to  the  other  of  the  mine.  Then  stationing  itself  in 
the  midst  of  this  mesh  of  silken  fibers,  supported  on  all  sidos  witliout 
touching  the  walls  of  the  mine,  it  casts  it«  last  larval  skin ;  the  quantity 
of  silk  thus  spun  varies  greatly  with  different  individuals,  some  spin- 
ning enough  to  form  an  irregular  and  delicate  oval  cocoon,  others  ha\  - 
ing  almost  no  silk  in  their  mines.  The  color  of  the  silk  varies  from  white 
to  light  brown. 
The  pupa  is  of  a  very  hght  brownish-yellow  color  at  first,  but  just 
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before  giving  out  the  moth  it  becomes  darker  on  tbe  bead,  back,  and 
wing  cases.  In  many  important  features  it  resembles  the  pupa  of 
i.  hamadryadella,  but  differs  in  others.  It  is  longer  and  more  slender, 
as  was  to  be  exi)ected  from  the  differing  shapes  of  the  larvae.  The  other 
differences  are  just  such  as  the  differences  in  habits  would  lead  us  to 
expect.  The  pupa  of  L.  hamadryadeUa  has  to  cut  its  way  through  a 
comparatively  tough  silken  cocoon,  as  well  as  the  upper  epidermis  of 
the  leaf,  and  hence  we  find  that  its  forehead  is  armed  with  a  prominent 
beak  furnished  with  a  cutting  and  rasping  edge,  with  marked  serrations, 
with  which  it  easily  works  its  way  out.  With  Fitchella  there  is  no  cocoon, 
but  the  lower  epidermis  of  the  leaf  has  to  be  cut ;  hence  we  find  that  the 
beak  is  still  present,  but  in  a  more  rudimentary  form  than  in  the  former 
case,  no  serrations  whatever  being  observable.  The  conditions  in  which 
the  latter  is  found,  however,  require  a  development  of  organs  which  the 
former  either  does  not  possess  or  which  are  only  rudimentarily  present. 
These  are  appendages  to  hold  it  in  position  in  the  midst  of  the  network  of 
silken  threads.  The  pupa  of  L.  hamadryadella  has  upon  its  last  seg- 
ment four  very  minute,  outward-curved  hooks,  which  serve  to  hold  it  in 
position  after  it  has  worked  its  way  half  out  of  the  mine,  and  while  the 
moth  is  emerging.  In  L.  Fitchella  these  hooks  are  greatly  lengthened, 
and  undoubtedly  are  of  great  use.  In  addition  to  these  hooks,  at  the 
juncture  of  the  penultimate  and  antepenultimate  segments  of  the  body 
there  is  upon  each  side  a  strong  elevated  ridge  slightly  directed  back- 
wards, which  answers  the  same  purpose,  but  the  peculiar  shape  of  which 
argues  its  development  for  some  other  purpose  diflicult  to  surmise. 
Just  below  the  beak  on  the  ventral  side  of  the  body  are  six  delicate,  down- 
ward-directed hooks,  and  from  the  whole  back  and  sides  of  the  body  pro- 
ject a  number  of  long,  slender  hairs,  each  having  as  its  base  a  small 
but  distinct  tubercle.    These  all  seem  to  be  provisions  lor  the  same  end. 

The  chrysalis  at  maturity  takes  almost  precisely  the  same  preliminary 
steps  to  giving  out  the  moth  as  did  that  of  the  last  insect  studied.  It 
works  its  way  to  the  nearest  wall  of  the  mine,  and,  cutting  through  the 
thin  leaf  skin,  wriggles  out  until  half  of  its  body  is  in  the  open  air.  In 
this  position  it  is  firmly  held,  the  anal  hooks  being  entangled  in  the 
loose  silk  within  the  mine,  and  the  moth  makes  its  exit  through  a  longi- 
tudinal dorsal  split  in  the  thoracic  skin. 

The  moth  is  very  small,  measuring  only  about  7"*°*  (.27  inch)  in  ex- 
panse of  wings.  Its  general  colors  are  white  and  bronze.  These  moths 
may  be  often  seen  walking  leisurely  about.on  the  oak  leaves  through  the 
summer,  their  wings  folded  close  to  their  body,  and  their  long  delicate 
antennae  in  constiint  vibration.  While  in  this  position  a  white  crescent- 
shaped  mark  appears  across  the  back,  giving  them  a  characteristic  and 
unmistakable  look  ;  when  the  wings  are  spread,  however,  this  crescent 
resolves  itself  into  two  wedge  shaped  marks,  one  on  the  lower  border  of 
each  fore  wing. 

The  time  r*  quired  for  the  development  of  the  larva  and  the  number 
of  broods  in  a  season  approximate  closely  to  the  corresponding  points  in 
the  history  of  L,  hamadryadella.  Dr.  Fitch  seems  to  have  observed  but 
one  brood  in  New  York,  as  he  says : 

It  is  the  latter  part  of  snmmer  when  these  hlister  spots  begin  to  appear  on  the  oak 
leaves.  They  occur  on  the  topmost  leaves  of  the  tallest  trees,  as  well  as  those  that  are 
lower  and  near  the  gronnd.  After  the  leaves  have  fallen  in  antnnm  a  portion  of  these 
blisters  will  be  found  empty,  while  others  have  pupae  or  sometimes  larvae  in  them, 
showing  that  the  moths  come  out  from  them  in  autumn,  and  also  in  the  spring. 

It  seems  to  us  that  a  safer  conclusion  would  have  been  that  the  empty 
mines  did  not  necessarily  indicate  that  some  of  the  moths  issued  in  late 
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fall,  but  rather  tbat  they  were  the  mines  of  an  earlier  brood.  Hundreds 
of  mines  have  been  opened  duriu «;  the  months  of  January  and  February, 
and  the  insect  has  never  been  found  in  any  other  than  the  pupa  state, 
and  no  hibernating  moths  have  been  seen. 

Inasmuch,  then,  as  the  insect  hibernates  in  the  pupa  state  within  the 
mines  in  the  dead  leaves,  the  remedy  is  obviously  the  same  as  that 
proposed  for  the  ravages  of  L,  hamadryadella. 

We  here  introduce  detailed  descriptions  of  the  larva  and  pupa,  as 
those  of  Dr.  Fitch  were  very  incomplete,  and  quote  Clemens's  descrip- 
tion of  the  adult,  so  that  it  will  be  possible  for  our  readers  to  recognize 
the  insect  in  any  of  its  stages. 

LlTHOCOLLETIS  FiTCIIELLA  Clem. 

Larva, — Leogtli,  when  fuU-jjiown,  4'"'";  "wiclih  of  first  thorncic  segment  .St""**; 
snl)c,vliiulrical,  tiatleufd  soiiunvliat  dorso-ventrally;  head  triangular,  retractile;  Ist 
th»»racic  segment  largest,  others  snbcMinal,  but  tapering  slightly  to  the  end  of  the  body. 
When  yonng  the  thoracic  segments  are  ranch  larger  than  abdominal  segments.  Color 
creamy  white,  alimentary  canal  being  dimly  seen  as  a  dark  shade  tlirough  the  semi- 
transparent  integument;  tips  of  mandibles  and  thoracic  tarsi  brownish.  Tnoracic  legs 
strong  and  well  developed  ;  r<  prop-legs,  anal  pair  well  developed,  the  first  three  pairs 
not  well  developed.  No  indication  of  a  horny  prothoracic  or  anal  plate.  Whole  upper 
surface  and  sides  of  the  body  with  sparse  long  white  hairs. 

Pupa. — Average  length  4.G'"'";  average  breadth  at  stoutest  part  of  body  1.09™". 
General  color  pale  yellow,  w  ith  brownish  tingo  to  wing  covers  and  dorsum  of  thorax; 
wing  covers  reachiuoj  to  tlie  penultimate  abdominal  st^gmeut ;  clypeus  prolonged  into 
a  strong  but  short  forward-curved  beak  with  smooth  edges;  face  with  four  short, 
slender,  excurved  tentacles;  anal  segment  with  four  excurved  hooks  at  tip.  Eighth 
adbominal  segment  with  two  semi-circular,  incurved,  longitudinal,  homy  ridges,  ap- 
proaching each  other  ventrally,  and  visible  dorsally  only  as  lateral  prolongations  of 
the  posterior  border  of  the  segment.  From  various  parts  of  the  abdomen  issue  long 
white  hairs,  each  hair  arising  from  a  definite  tnbercle. 

Jmaoo, — **Head,  face,  aiid  thorax  silvery  white.  Labial  palpi  tipped  with  pale 
ochreous.  Antennae  pale  saifron  j  basal  joint  silvery  whit€.  Fore  wings  pale  reddish 
saffron,  with  a  slight  brnsvsy  hue.  Along  the  costa  are  fwe  silvery-white  costal  streaks^ 
all  black-margined  internally  except  the  first,  which  is  very  oblique  and  continued 
along  the  costa  to  the  base  of  the  wing.  All  the  costal  streaks  are  short  except  the 
first.  On  the  inner  margin  are  two  conspicuous  silverif  dorsal  streaks^  dark-margined  in- 
ternally, the  first  very  large  and  placed  near  the  middle  of  the  inner  margin,  the  sec- 
ond opposite  the  third  costal  streak.  At  the  tip  is  a  small  nmnd  black  8i)ot,  placed 
above  l^he  middle  of  the  wing ;  cilia  silvery  gray,  tinted  with  safiron.  Hind  wings 
grayish  fuscoas;  cilia  paler.'' 

EETINIA?  COMSTOCKIANA  Femald. 
Order  Lepidopteea  ;  family  Toetricidae. 

Boring  into  the  twigs  and  small  branches  of  the  pitch-pine  {Finus  rfgida),  causing  an 
exudation  of  resin ;  yellow-brown  larvae,  about  10'"'"  (.39  inch)  long,  transforming 
within  the  burrow  and  giving  forth  small  brown  and  gray  moths.    (Plate  V,  fig.  1.) 

An  examination  of  the  pitcli-pines  in  the  vicinity  of  Ithaca,  N.  Y.,  in 
the  early  part  of  the  past  summer,  revealed  the  fact  that  they  were  in- 
fested to  a  considerable  extent  by  a  heretofore  undescribed  pest.  Upon 
the  smallest  twigs  and  limbs  and  ui)on  the  terminfal  shoots  of  the  trees 
were  observed  exuding  at  intervals  masses  of  pitch,  mixed  with  the  ex- 
cremental  pellets  of  some  larva.  In  most  cases  there  were  two  distinct 
layers  of  the  resin  to  be  seen,  the  lower  dry,  hard,  whitish,  weather- 
beaten,  having  evidently  been  exposed  during  the  winter,  while  the 
upper  mass  was  fresh,  softer,  and  of  a  hoary,  bluish  color  on  the  sur- 
face, yellowish  beneath,  having  the  appearance  of  a  comparatively  re- 
cent exudation.  These  resinous  lumps,  when  occurring  upon  twigs  or 
limbs,  were,  in  the  great  majority  of  cases,  upon  the  upper  side,  and 
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were  seldom  found  upon  a  larger  limb  than  the  one  represented  in  the 
l>late. 

A  longitudinal  section  through  one  of  these  lumps  showed  a  channel 
of  greater  or  less  size  leading  directly  to  the  heart  of  the  twig,  and  ex- 
tending along  toward  its  base  for  a  distance  of  from  25"^  to  50™°*  (1  to 
2  inches).  In  this  burrow  was  found  a  rather  stout,  yellowish-brown 
larva,  apparently  nearly  full  grown,  and  measuring  about  10™™  (.39 
inch)  in  length.  In  other  burrows  the  shoit,  stout,  brown  pupae  were 
found.  They  were  quite  active,  and  retreated  to  the  bottom  of  the  mine 
when  the  resin  was  cut  into.  A  ring  of  strong  spines  surrounded  the 
posterior  border  of  each  segment,  and  enabled  them  to  move  about  in 
the  mine  with  considerable  rapidity.  From  other  lumps  the  empty  pupa 
skin  was  protruding  for  half  its  length,  the  pupa  having  worked  itself 
to  that  position  before  giving  forth  the  moth. 

Some  of  the  burrows  examined  extended  in  both  directions  fi'om  the 
point  of  entrance.  Occasionally  also  the  twig  at  the  point  where  the 
resm  exuded  was  completely  girdled,  and  in  other  cases  eaten  out  to 
such  an  extent  that  a  ^ery  slight  force  would  suffice  to  break  it  off.  The 
larvae  were  in  some  cases  found  with  their  heads  at  the  mouth  of  the 
burrow,  but  in  the  majority  of  instances  the  opposit-e  was  the  case. 

The  moth  which  issues  from  the  burrows  is  quite  small  and  soberly 
colored.  In  the  figure  it  is  represented  natiual  size;  the  darker  shades 
are  dark  rust-color,  and  the  lighter  light  gray.  It  belongs  to  the  family 
Tortricidae,  the  larvae  of  which  are  usually  leaf-rollers. 

From  what  we  have  been  able  to  learn,  we  conclude  that  there  are 
two  broods  of  this  insect  in  a  year,  and  that  the  second  brood  hiber- 
nates in  the  larva  state.  ]\Iay  25  burrows  were  found  from  which  the 
moths  had  already  issued.  In  the  breeding  cages  at  Washington  the 
moths  issued  until  June  20,  when  the  last  one  made  its  exit.  August 
23,  larvae  were  received  which  were  nearly  full  grown,  and  were  pre- 
sumably of  the  second  brood.  In  the  following  January  neai^ly  all  the 
larvae  found  were  only  about  half  grown;  none  were  more  than  two- 
thirds  grown. 

At  the  approach  of  winter  the  larvae  prepare  their  burrows  for 
hibernation  by  lining  them  with  delicate  layers  of  white  silk,  "which 
often  form  tubes  closed  at  the  lower  end. .  The  larva  remains  through 
the  winter  with  its  head  at  the  posterior  end  of  the  mine.  Before  the 
change  to  the  chrysalis  state,  however,  this  position  is  reversed  and 
the  head  is  towards  the  opening. 

Wherever  a  twig  is  pierced  and  bored  by  one  of  these  larvae  the 
leaves  begin  to  turn  yellowish  and  the  twig  often  dies.  In  many  cases, 
however,  more  than  one  of  the  larvae  are  to  be  found  in  a  single  twig, 
and  this  of  course  more  certainly  insures  its  death.  It  seems  probable 
that  the  principal  damage  done  is  the  disfiguring  of  the  shape  of  the  tree 
by  the  destruction  of  terminal  shoots.* 

The  moths  bred  from  the  burrows  were  submitted  to  Professor  Fer- 
nald,  who  decided  that  they  represented  a  new  specie,  sprobably  belong- 
ing to  the  genus  Retinia.  This  species  he  described  in  the  Canadian 
Entomologist,  vol.  xi,  p.  157.  We  quote  Professor  Femald's  description 

*  Tlie  re^n  exuding  from  the  burrows  of  the  Betinia  is  sonielimes  inhabited  by  dip- 
terous laivae  which  correspond  quite  perfectly  with  Ostcn  Sacken's  rather  incompleto 
description  of  Ctcidomi/ia  pini-inoptSf  a  species  which  he  described  fiom  larvae  found 
in  resinous  cocoons  on  the  leaves  of  Finns  inops  in  the  vicinity  of  Washington,  and 
the  adult  of  which  he  was  unable  to  rear.  The  occurrence  of  these  larvae  in  this 
exuding  resin  produced  by  Eetinia  would  seem  to  argue  that  they  are  not  normally 
iniurious,  and  that  the  eggs  are  only  laid  in  pitch  exuding  from  some  prior  injury. 
We  have  not  yet  bred  the  mult  of  this  iuBeot. 
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of  the  mo^h.  aur!  append  descriptions  of  the  larva  and  pupa  so  that  the 
insect  may  be  recog^nized  in  whatever  stage  it  is  found. 

EetixiaT  Comstockiana  Feruald. 

Head  in  front,  liasal  ioints  of  antennae,  and  pal]>i  white;  lav««ti  joint  of  palpi  and  a 
few  wales  npun  the  onlsido  of  the  middle  joint  <laik  j^ray.  Kyes  hhick,  vertex  light 
sulphur-yellow  to  straw-yellow,  antennae  dark  hrown,  annulatcd  with  whitish. 
Thorax  above  white,  with  a  few  srattenMl  gray  scales*;  beneath  silvery  white.  Ab- 
domen above  light  brown,  with  a  silvery  luster;  lighter  at  the  end  of  each  segment; 
beneath  lighter ;  last  segment  in  the  females  darker  brown  above  and  beneath^  and 
without  the  silvery  luster.  Anal  luft  in  the  males  light  straw-eolor.  Fore  and  middle 
legs  light  brown,  ieniora  and  tibiae  of  hind  legs  white,  tarsi  of  all  the  legs  brown, 
ringed  with  white.  Fore  wings  ferruginous  brown,  the  extreme  costal  edge  from  base 
to  near  the  apex  dark  brown.  A  nr.mber  of  small  white  s])()ts  rest  upon  the  coata, 
four  hairs  beyond  the  middle,  from  all  of  which  stripes  composed  of  white  and  leaden 
baed  scales  extend  more  or  less  irregularly  across  the  wing  at  nearly  right  angles  with 
the  costa,  and  having  something  of  a  wavy  appearance  in  some  specimens,  with  some 
indication  of  a  basal  patch,  a  central  and  subtenuinal  band  composed  of  the  leaden 
and  white  scales.  Fringes  light  brown  above  and  beneath  ;  fore  wings  light  brown 
beneath,  ferruginous  apically,  with  the  white  spots  of  the  costa  well  indicated.  Hind 
"wings  above  and  beneath  gi-ayish  brown,  with  a  tinge  of  ferruginous  in  some  speci- 
mens, and  with  darker  irrorations  on  the  cost  a  and  osiiwardly;  fringes  long  at  the 
anal  angle,  somewhat  lijrhter  and  with  a  dnrker  line  near  the  base. 

^xprtiwtf.— Female,  18-*^0"'»;  male,  IS-JiU""'". 

JJcfti/ot.— Ithaca,  N.  Y. 

Described  from  two  males  ^nd  three  females. 

I  have  provisionally  referred  this  species  to  the  ger.ns  /?<\'/?>;.7,  for  alrhongli  '.l  rgrees 
with  the  definition  of  the  genus  as  given  by  Heim*mnnn  in  otlier  resj^ects,  the  vena- 
tion of  the  fore  wing  differs  in  the  origin  of  veins  fuur  and  hve,  which  are  not  from 
the  same  point,  but  a  little  remote  from  each  other;  the  distance  between  veins  live 
and  six  at  their  origin  is  about  twice  the  distance  between  veins  four  and  five. 

The  moth  has  ali>o  been  taken  by  Mr.  Otto  Lugger  at  Baltimore,  Md. 

Larva. — Length,  when  full-grown,  I'i'"™,  cylindrical,  tapering  very  slightly  at  the 
ends.  General  color  yellowish;  head,  thoracic  jdate,  and  pilifcrous  spots  brown  and 
bighly  polished  ;  anal  plate  dusky  and  somewhat  polished,  under  a  high  power  co*^- 
ered  with  shallow  pits.  The  piliferous  warts  are  large  and  quite  prominent,  each 
bearing  a  stiff  hair.  Their  arrangement  is  nennal.  Tlie  anal  shield  is  furnished  with 
two  transverse  rows  of  four  hairs  each,  the  posterior  row,  from  a<lorial  view,  appear- 
ing to  fringe  the  end  of  the  body.  The  stignnita  are  light  colored,  surrounded  by  a 
dark-brown  chitinous  ring.     Thoracic  legs  and  bases  of  prolegs  brownish. 

The  young  larvae  ditler  in  being  darker  colored.  The  head  and  thoracic  shield  are 
lighter;  the  x)ihferous  spots  are  hardly  discernible  ;  the  stigmata  are  much  larger  in 
proportion  to  the  size  of  the  larva,  and  their  dark  circumference  is  very  strongly 
marked. 

Fupa. — Length  T*"".  General  color  dark  shining  brown,  darkest  on  dorsum  of 
thorar  and  head;  wing-sheaths  broad,  extending  to  third  abdomiiuil  segment.  The 
posterior  border  of  each  abdominal  segment  dorsally  elevated  to  a  spiny  ridge,  bear- 
ing many  strong  backward-directed  spines.  Anal  segment  somewhat  truncate,  with 
a  number  of  slender  hooked  filaments.  Eyes  very  black  and  prominent.  Between 
the  eyes  two  pairs  of  the  hooked  filaments,  having  their  origins  close  together  and 
spreading. 

Two  species  of  Ichneuraonid  parasites  have  been  bred  from  the  larvae, 
both  furnished  with  lonp^  ovipositors  to  pierce  the  resinous  mass.  Tlioy 
belong  to  the  genera  EpMalieH  and  Agaihis,  !Mr.  E.  T.  C'res.son  has  fa- 
vored me  with  the  following  description  of  the  former. 

Ephtaltes  Comstockii  Cresson  (n.  sp.). 

Female. — Black,  shining;  thorax  smooth,  very  feebly  punctured;  mefatborax  smooth, 
rounded,  with  two  abbreviated,  longitudinal,  feebly  develop'-d,  elevate<l  linesondisk, 
:*ligbtly  divergent  jwsteriorlv ;  tegulae  white;  wings  hyaline,  subiridesccTit,  nnrv- 
uffs  and  sciguja  tusoous,  the  latter  with  a  pale  spot  at  base,  areolet  a.s  usual;  legs, 
iueluding  coxae,  bright  fulvous,  posterior  tibiae  and  tarsi  bi;u-k ;  abdonitn  about 
twice  tiie  length  of  the  thorax,  distinctly  punctured,  ti.les  of  the  secoud  and  follow- 
ing segments  tuben-nlated ;  lirst  f«egment  a  little  longer  than  broad,  bn>adly  exca- 
vated at  base  and  slightly  grooved  on  disk  above;  second  segment  longer  than  broad, 
widened  posteriorly;  third  and  fourth  segments  quadrate,  remainder  transverse; 
ovijKwitor  as  long  as  the  body.     Length  of  body  .35  im'h. 

i^a&.— Ithaca,  N.  Y.    Parasitic  upon  JBLttlinia  d^mitotkiana  Femald. 
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THE  FEUSTEATIXG  KETINIA. 

{Retinia  frustrana  Scudder  MSS.) 

Order  Lepidoptera  ;  family  Tortricidae. 

Infesting  the  now  growth  of  Pinus  inopa  and  P.  rigida  (and  perhaps  of  other  species), 
spinning  a  delicate  web  aronnd  the  terminal  bud,  and  mining  both  the  twig  and  the 
bases  ot  the  leaves;  one  or  several  small  yellowish  larvae,  which  transform  within 
grayish  cocoons,  either  in  their  burrows  or  fastened  to  tne  twigs,  and  become  small 
copper-colored  moths,  with  wing  expanse  of  12*"™  (.47  inch).     (Plate  V,  fig.  2.) 

About  the  middle  of  May,  1870,  the  scrub-pines  {Pimts  inaps)  in  Vir- 
ginia^ near  Washington,  were  found  to  be  greatly  injured  by  small  lepi- 
dopterous  larvae.  On  many  trees  there  was  scarcely  a  new  shoot  to  be 
found  which  was  not  infested  at  its  tip  by  from  one  to  four  yeDowisk 
black-headed  caterpillars.  Tliey  were  so  completely  concealed  while  at 
work  that  their  presence  w  ould  scarcely  be  noticed,  and  the  effect  of 
their  work  was  hardly  visible  until  the  twig  was  almost  cx>mpletely  de- 
stroyed. Upon  close  examination  a  delicate  web  was  seen  inclosing  the 
ba«e  of  the  bnd  and  the  surrounding  new  leaflets,  resembling  much  the 
nest  of  a  small  spider.  When  this  web  was  removed,  one  or  several  little 
yellow  cateri)illars  were  seen  either  retreating,  into  a  mine  in  the  bud 
or  into  the  bases  of  the  leaves,  which  were  also  mined,  or,  not  infre- 
quently, they  dropped  from  the  twig,  suspending  themselves  by  a  silken 
thread.  The  bud  was  often  so  hollowed  that  it  drojjped  to  pieces  almost 
at  a  touch. 

At  the  time  when  they  were  first  noticed  larvae  of  almost  all  sizes 
were  to  be  found.  Some  were  apparently  almost  full-grown,  while  othei's 
hadevidently  not  been  long  hatched.  The  nearly  full-grown  specimens 
measured  8'""'  (.31  inch)  in  length.  The  first  pupae  were  obtained 
early  in  June.  Most  of  the  larvae  transformed  within  the  burrows  which 
they  had  made,  first  spinning  more  or  less  of  a  silken  envelope  about 
themselves.  Others,  however,  issued  from  their  mines,  and  spun  rather 
tough  grayish  cocoons  between  the  leaves.  The  pupae  were  short,  stout, 
and  brown  in  color,  with  each  segment  furnii^hed  dorsally  with  two  ser- 
rated lines,  one  consisting  of  large  and  the  other  of  fine  teeth. 

The  first  moths  issued  June  13,  the  pupae  having  previously  worked 
their  way,  by  means  of  the  spines  just  mentioned,  into  such  positions 
that  they  could  give  forth  the  moths  without  injury  to  the  latter,  and  a 
few  weeks  later  almost  every  shoot  had  one  or  more  of  the  empty  pupa 
skins  protruding  from  it.  Specimens  of  the  moths  were  sent  to  Professor 
Femald,  who  determined  them  as  identical  with  Mr.  Scud<ler's  manuscript 
si)ecies  Retinia  fncstrana.  In  August  Mr.  Scudder  gave  a  short  account 
of  this  insect  before  the  entomological  section  of  the  American  Associa- 
tion for  the  Advancement  of  Science,  at  Saratoga.  He  tad  found  it  in 
such  numbers  upon  the  island  of  Nantucket  in  the  young  trees  of  Pinus 
rigida^  planted  there  some  years  ago  to  rei)air  the  damage  done  by  burn- 
ing during  the  war  of  1812^  as  to  seriously  threaten  the  success  of  the 
experiment.  Mr.  Scudder  intends  publishing  an  account  of  the  work- 
ings of  the  insect  in  that  locality  very  shortly. 

In  the  latter  part  of  July  specimens  of  the  twigs  of  Pimis  rigida  were 
received  from  Mr.  S.  H.  Gage,  of  Ithaca,  which  had  evidently  been  in- 
fested by  the  same  insect,  although  no  livhig  inhabitants  were  to  be  found. 
In  September  other  specimens  were  received  from  the  same  gentleman, 
and  tiiis  time  two  pui)ae  and  one  larva  were  found.  According  to  Mr. 
Gage,  the  insect  is  not  very  common  in  that  locality 
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In  the  latter  part  of  August,  individuals  of  the  secoud  brood  were 
veiy  abniidant  in  the  scrub-pine  in  the  vicinity  of  Washington.  As 
before,  they  were  found  in  almost  every  stage  of  growth,  and  the  differ- 
ence was  even  more  marked.  In  one  instance  five  larvae  of  greatly  dif- 
fering sizes  were  found  in  one  shoot.  The  smaller  ones  were  boring 
into  the  bases  of  the  leaves,  and  the  larger  ones  into  the  twig  proper. 
The  largest  of  the  five  had.  made  quite  a  long  channel  from  the  tip  of  the 
bud  dowu  into  the  heart  of  the  twig.  Pupae  were  also  found  at  this 
time,  Tvhich  did  not  give  forth  the  moth  until  late  in  the  winter. 

The  usual  mode  of  hibernation  is  in  the  pupa  state.  A  thorough  search 
in  January  in  the  field  showed  .only  pupae.  The  pupae  collected  in  Au- 
gust and  September  did  not  begin  to  give  forth  the  moths  in  the  breed- 
ing cages  before  early  January,  though  this  was  continued  at  intervals 
through  January,  February,  and  March,  and  was  greatly  hastened  with- 
out doubt  by  the  heat  of  the  room.  On  February  15,  however,  a  few 
twigs  were  collected,  from  one  of  which,  on  February  28,  a  full-grown 
larva  had  emerged  and  was  found  crawling  about  the  cage.  This  would 
seem  to  indicate  occasional  larval  hibernation. 

As  to  remedies,  the  only  one  which  I  can  suggest  at  present  is  that 
involving  the  somewhat  arduous  task  of  picking  off  the  infested  twigs  in 
early  winter  and  burning  them.  Whether  the  salvation  of  the  trees  will 
be  worth  this  labor  in  greatly  infested  regions  will  depend  entirely  upon 
their  value  to  those  interested. 

As  Mr.  Scudder  has  prepared  descriptions  of  all  stages,  we  will  not 
trespass  upon  his  ground  by  appending  further  descriptions  than  we 
have  already  given.  Our  figure  will  assist  in  the  recognition  of  the 
species. 

THE  PITCH-PINE  EETINIA. 

(Retinia  rigidana  Fernald  [new  species].) 

Order  Lepidoptera  ;  family  Tortrioidae. 

Inbahiting  terminal  Blioots  of  Pinns  rigida,  and  of  similar  liabits  to  the  Frustratiug 
Retinia,  a  gray,  brown,  or  blackish  larva  8'""'  (i  inch)  in  length,  which  in  ite  per- 
fect form  becomes  a  small  moth  with  dingy  white  wrings,  marked  with  dark  red  and 
silvery  gray. 

In  the  summer  and  fall  of  1879,  Mr.  S.  H.  Gage,  of  Ithaca,  K  Y.,  sent  to 
the  department  specimens  of  the  pitch-pine  containing  Tortricid  larvae 
and  pupae,  which  in  their  work  resemble  Retinia  fm-stranay  but  differ 
from  that  insect  in  coloration  and  in  being  slightly  larger.  These  de- 
veloped into  a  moth  intermediate  in  characters  between  R,  J'rmtrana  and 
R.  Comstochianay  and  which  has  been  described  by  Prof.  C.  II.  Fernald 
as  follows : 

Retinia  rigidana  Fernald  (n.  sp.)- 

Head  sordid  white,  with  a  yellowish  tinpje;  front  and  palpi  inclining  more  to  ashy; 
antennae  brown,  annulatcd  with  white;  tliornx  above  very  li,i;ht  gray,  washed  witn 
dulj  ochreous,  deepening  to  a  coppery  tint  on  the  front  oi  tlie  pjitagiae. 

Thorax  beneath,  abdomen  and  hind  wings  above  and  beneath,  and  fore  wings  be- 
neath Ugbt  gray,  with  a  silky  luster;  fringes  of  the  hind  wings  lighter,  with  a  Jine 
near  the  base  concolorous  with  the  wings. 

Fore  wings  above  sordid  white,  with  a  basal  patch  occnpying  the  basal  fourth  of 
the  wing,  composed  of  about  four  irregular  cross-streaks  of  dark  red,  alternating  with 
aimilar  streaks  of  silvery  gray,  the  outer  red  streak  sending  out  a  tooth  on  the  fold. 
The  lisht  space  following  the  basal  patch  has  several  small  gray  costal  spots,  from 
which  light  ocherous  streaks  extend  across  the  wing.  A  dark-red  band  extends  across 
the  win?r  l>f'V<^i««!  t'^r  'Mi<MV.  diA  i'l'^'l  '^n  ih*'  <*o,>.1.m   ^»^•  :?  'rrmijinto  wliit*'  ^uot.     1*^1. )\v 
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the  c(»M  tlie  basal  half  of  the  red  band  is  replaced  by  stripes  of  light  ocheivyeUow  and 
eih  i'V-  white ;  the  remaiuiDg  portion  of  the  red  band  below  the  cell  is  cun'ed  outwardly, 
making  this  part  convex  on  the  outside  and  concave  on  the  side  towards  the  base. 

The  apical  portion  of  the  wing  is  dark  red,  changing  to  bright  ochor-yellow  inwardly, 
and  towards  the  anal  angle  divided  by  a  eubterminal  geminate  broken  line  of  siWory 
scales,  extending  from  the  cost  a  to  the  anal  angle. 

Friugo  reddish-]^)urplo.  The  costa  from  the  basal  patch  to  the  terminal  band  is 
marked  with  geminate  white  spots,  alternating  with  gray. 

Posterior  femora  and  tibiae  very  light  Hi  iky  gray ;  fore  and  middle  femora  and  tibiae 
gray,  with  coppery  reflections,  the  tibiae  banded  with  white.  All  the  tarsi  gray,  wivh 
whitish  tips. 

Expanse. — Female,  18™". 

Habitat'-lth&csk,  N.  Y. 

Described  from  two  females,  one  in  the  collection  of  tho  Department  of  Agriculture, 
the  other  in  my  collection. 

C.  H.  FERNALD. 

One  Ichneumonid  parasite  belonging  to  the  genus  Crema^fns  has  been 
bred  by  us  from  this  species.  It  was  referred  to  Mr.  E.  T.  Cresson,  who 
characterizes  it  as  follows : 

Cremastus  retiniak  Cresson  (n.  sp.). 

Male. — Head  brown;  face,  orbits,  clypeus,  mandibles,  and  palpi  yellow;  middle  of 
face  clouded  with  fulvous ;  antennae  long  and  slender,  black,  scape  beneath  dull  ful' 
Tons;  thorax  dull  yellowisn-brown ;  lobes  of  mesothorax  darker  medially  i  prothorax 
yellow ;  scutellum  dull  yellowish ;  meta thorax  black,  the  flanks  shading  Into  brown, 
the  elevated  lines  well  developed ;  tegulae  yellow  ;  wings  hyaline,  iridiscent;  stigma 
large,  and  with  the  nervures  fuscous;  legs  yellowish,  varied  with  brown,  espec&Uy 
the  posterior  pair,  the  tips  of  whose  tibiae  are  blackish ;  abdomen,  with  the  two  basal 
segments,  blaclc  above,  yellow  beneath,  the  remaining  segments  reddish,  with  a  black 
spot  at  base  ab«  ve.    Length  .25  inch. 

Sab. — Ithaca,  N.  Y.    Parasitic  upon  Retinia  Hgidana  Femald,  a  Tortricid. 

THE  PINE  LEAF  MINER. 

(Gelechia  pin  if oUella  Chambers  [new  species].) 

Order  Lepldopteea  ;  family  TiNBiDAB. 

Mining  the  leaves  of  different  species  of  pine,  a  minute,  brown,  narrow,  cylindrical 

larva.     (Plate  V,  fig.  6.) 

For  several  years  the  leaves  of  the  common  pitch  pine  (Pinns-rigida) 
in  the  vicinity  of  Ithaca,  N.  Y.,  have  been  seen  to  be  extensively  mined 
by  the  lai-vae  of  a  Tiueid,  the  life  history  of  which  we  have  first  studied 
the  present  season.  The  end  of  the  leaf,  and  in  many  cases  the  entire 
le.af  above  its  base,  becomes  dead  and  brown,  and  when  opened  it  is 
found  to  be  entirely  eaten  out,  and  to  contain,  in  the  proper  season,  the 
larva  or  pupa  of  the  above-mentioned  insect. 

What  are  in  all  probability  the  eggs  of  this  insect  have  been  ibund 
deposited  singly  near  the  base  of  the  leaves.  They  are  nearly  round, 
flattened  on  the  side  of  attachuieut,  and  slightly  so  on  the  opposite  side. 
Their  averages  diameter  is  .14""'  (.05  inch).  The  general  color  is  i-ed- 
dish  brown,  differing  in  intensity  with  the  stage  of  developments  The 
surface  of  each  egg  is  marked  with  numerous  delicate  carinae,  which 
meet  at  the  center,  soDiewliat  resembling  those  of  the  cotton  and  boU 
worms  figured  in  the  article  on  cotton  insects.  We  have  not  proof  posi- 
tive that  these  are  the  e,i:gs  of  this  leaf  miner,  but  their  size,  appearance, 
and  place  of  deposit  seems  to  indicate  that  they  are. 

The  work  of  tiie  growing  larvae  is  well  shown  in  tlie  plate,  and  also 
the  larva  ilselt',  liiglily  magtiilied.  I'rom  a  study  ot  the  mines  the  larva 
appears  to  ]>urrow  towards  the  end  of  tlie  leaf  first.  Hhould  it  amve 
at  the  end  of  the  leaf  (and  it  almost  invariably  does)  before  attaining 


Digitized  by 


Google 


BEPORT  OF  THE  ENTOMOLOGIST.  239 

full  growth,  it  reverses  its  position  and  mines  towards  the  base.  The 
hole  of  entrance  and  of  future  exit  is  apparently  in  all  cases  enlarged 
and  the  excrement  pushed  through,  as  there  is  but  little  trass  to  be  dis- 
covered in  the  mine,  while  it  can  always  be  found  in  a  greater  or  less 
quantity  at  the  opening  or  on  the  leaves  below.  No  instance  has  been 
observed  in  which  one  larva  has  injured  more  than  a  single  leaf  of 
P.  rigidaj  but  a  specimen  of  this  insect  was  found  in  Virginia  upon  the 
common  scrub-pine  (P.  inops)^  the  leaves  of  which  are  shorter  and  more 
slender  than  those  of  the  pitch-pine,  and,  from  observations  made  upon 
it,  it  would  seem  that  one  leaf,  if  small,  does  not  afford  all  of  the  food 
needed  by  a  larva. 

When  found  on  the  let  of  January  this  specimen  was  hibernating, 
the  mouth  of  its  burrow  being  covered  with  a  thin  silken  cmtain.  Six 
days  after,  being  transferred  to  a  warm  room,  it  was  found  that  this 
curtain  had  been  broken  and  the  insect  had  left  its  mine.  It  was  soon 
found  on  another  leaf,  and  the  same  day  formed  a  new  burrow,  where  it 
continued  to  eat  until  January  23,  at  which  time  it  had  completely  ex- 
cavated the  leaf.  Affcer  this  date  all  operations  appear  to  have  been 
suspended,  and  there  were  no  signs  of  life  in  the  burrow  until  March  3, 
when  a  Proctotrupid  parasite  issued. 

Leaves  of  P.  rigida  are  frequently  observed  to  be  completely  mined 
out,  and  nearly  full-grown  larvae  are  occasionally  found  crawling  about 
over  the  leaves  and  twigs ;  so  it  seems  probable  that  with  this  species  of 
pine  also  two  leaves  may  sometimes  be  successively  mined  by  Uie  same 
larva. 

The  full-grown  larva  is  nearly  5"""  in  length  (.19  inch).  Its  color  is 
light- brown,  with  the  head  and  prothoracic  shield  and  the  anal  plate 
black.  The  body  is  clothed  with  a  few  delicate  hairs.  The  form  of  the 
larva  is  shown  in  the  plate.  Upon  reaching  full  growth  the  larva  spins 
a  slight  covering  to  the  mouth  of  the  mine  and  retreats  a  short  distance 
above  it  (from  10~"  to  15"^).  There,  after  spinning  a  few  supporting 
lines  of  silk,  it  transforms  to  a  long  and  slender  chrysalis,  light-brown 
at  first  but  afterwards  nearly  black.  When  removed  from  the  mine  the 
pupa  is  very  active,  jerking  the  short  end  of  the  abdomen  (which  extends 
below  the  wing  cases)  from  side  to  side  with  rapidity.  The  duration  of 
the  pupa  state  is  from  ten  to  fourteen  days.  The  moth  makes  its 
exit  from  the  pupa  shell  without  disturbing  the  position  of  the  latter, 
leaving  it  attached  by  its  threads  some  distance  up  the  mine,  and  works 
its  own  way  to  the  entrance. 

There  are  certainly  two  broods  of  this  insect  each  year,  probably  three, 
and  possibly  more  in  exceptional  seasons.  Of  the  general  hibernating 
habits  of  the  genus  Stainton  says:  "Of  a  few  species  the  young  larvae 
Jive  through  the  winter,  but  I  believe  the  greater  number  pass  the  win- 
ter in  the  egg  and  pupa  state."  With  the  pre^sent  s])ecies  the  nearly 
full-grown  larvae  have  been  found  during  the  winter,  but  not  in  great 
nuinbei'.i.  What  we  consider  to  be  the  epgs  of  this  species  have  also 
l)een  found  in  apparently  healthy  condition  in  inidwiuter,  and  the  in- 
sect, without  much  doubt,  hibernates  in  both  of  these  lorins,  and  possi- 
bly in  either  of  the  others.  The  moths  of  the  first  brood  issue  during 
the  entire  month  of  June,  the  dilierence  between  the  earlier  and  later 
ones  probably  depending  upon  the  form  in  which  tlioy  hibernate. 

As  we  have  stated  before,  larvae  almost  identical  in  appearance  with 

those  found  on  Pintu'i  rigida  in  New  York  have  heen  discovered  on  the 

Bcrub-pines  (P.  incrps)  around  Washiu^^ton.    These  larvae  were  bred  to 

the  perfect  state  and  proved  to  be  the  same  sp(5cies. 

A  leaf  miner  of  precisely  the  same  habits  and  of  almost  the  same  ap- 
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pearauce  was  fonnd  the  past  winter  in  the  leaves  of  the  southern  pine 
(P.  australis)  at  Macon,  Ga.,  a  point  where,  owing  to  a  sudden  fall 
of  some  400  feet  in  altitude,  the  northern  and  southern  floras  meet  in  a 
remarkable  manner.  Processing  southward,  a  careful  search  was  made 
for  additional  specimens  of  this  leaf  miner,  but  none  were  found  except 
in  this  one  locality.  Assuming  the  identity  of  the  two  forms  (they  have 
since  been  bred  and  proved  identical),  it  puzzled  as  for  some  time  to  dis- 
cover how  the  species  could  have  reached  P.  australis^  since  the  southern- 
most limit  of  P.  tnop^is  South  Carolina,  and  P.  rigida  is  essentially  nor- 
thern, it  was  not  until  we  discovered  the  same  miner  in  leaves  of  the 
yellow  pine  ( P.  mitis)  that  we  were  able  to  solve  the  problem.  The  yellow 
pine  is  not  only  found  north,  but  also  extends  south  until  at  Macon,  Ua., 
we  can  see  it  mingling  with  the  northernmost  specimens  of  P.  atistralis. 
The  following  characterization  of  the  species  has  been  written  for  this 
report  by  Mr.  V.  T.  Chambers : 

Gelechia  PINIFOLIELLA  ChamberH  (n.  sp.). 

P€Upi  simple:  hind  wifigs  excised  beneath  the  lip.  Head  white,  flecked  with  flcales  of 
the  general  hue  of  the  insect,  which  may  be  called  a  brownish  yellow,  though  it  is 
difficult  to  define  its  color  in  a  word.  Palpi  white ;  the  second  joint  longer  than  the 
third,  brownish  yellow  flecked  with  fnscous  scales  on  the  outer  side;  third  joint  white 
with  a  brownish  yellow  annulus  about  its  middle,  and  another  near  the  tip;  antennae 
white,  each  joint  crossed  by  a  brownish  band.  Thorax  and  fore  wings  of  the  general 
hue  al)ove  mentioned,  flecked  with  fuscous  scales.  On  the  fore  wings  are  three  white 
fasciae,  placed  respectively  at  about  the  basal,  middle,  and  apical  fourths  of  the  wing 
length ;  the  apex  is  densely  dusted  with  fusqous  on  a  white  ground,  and  the  dorsal 
margin  is  sparsely  flecked  with  brown.  The  fasciae  also  are  more  or  less  margined  with 
brown  scales  and  the  third  one  is  sometimes  interrupted  in  the  middle  ;  and  the  fuscous 
scales  which  margin  the  tirst  and  second  fasciae  (especially  along  the  second,  near  the 
fold)  form  minute  tufts  of  raised  scales.  Cilia  grayish,  with  interspersed  black  scales, 
which  are  tipped  with  white.  Underside  of  the  fore  wings  browninh.  Hind  wings 
pale  grayish  with  white  cilia;  abdomen  brown  above,  whitish  toward  the  apex  beneath. 
At,  exp.  I  inch. 

Received  from  Professor  Comstock,  who  informs  me  that  the  larva  mines  the  leaves 
of  a  species  of  pine. 

Since  the  above  description  of  G,  pinifoliella  was  prepared,  I  have  received  a  letter 
from  Mr.  Stainton,  in  which  he  says  that  it  "  is  unknown  to  me,  though  I  imagine 
from  your  account  it  must  bear  a  superficial  resemblance  to  Occophora  aufjustella  and 
Oe.  luctuorella.^^    I  cannot  refer  pintfoliella  to  Oeoophora,  however. — V.  T,  C. 

To  this  description  of  the  adult  by  Mr.  Chambers,  we  here  apx>eiid  a 
description  of  the  immature  forms: 

Egg, — Seen  from  above  appears  globular  with  a  diameter  of  .14"";  seen  from  the 
side,  appears  so  compressed  that  its  long  diameter  is  nearly  twice  the  length  of  the 
Bhort.  Color  reddish  brown.  Surface  marked  with  delicate,  close,  meridional  carinae^ 
meeting  at  the  center  above  and  below. 

Larva, — Length  when  full  grown,  4.2""";  average  width,  .58"'"».  Subcylindrical:  all 
segments  except  head  and  anal  segment  nearly  equal  in  diameter,  the  exceptioua 
smaller.  Color  yellowish  brown ;  head, prothoracic,  and  anal  plates  dark  brown; 
mouth  parts  yellowish;  prothoracic  shiel* I  strong,  completely  divided  longitudinally 
in  the  middle  by  a  moderately  widtysuture. 

Pupa, — Length,  4  4"»™ ;  average  width,  .7P"™.  Head  obtusely  rounded ;  wingsheatha 
extending  to  6th  abdominal  segment ;  autennal  sheaths  reaching  nearly  to  end  of  wing 
sheaths,  all  compactly  soldered.  General  form  very  nearly  cylindrical;  sixth  and  sev- 
enth abdominal  segments  8prea<ling  at  pofeterior  borders;  dorsal  side  of  anal  segment 
furnished  with  a  cluster  of  from  10  to  15  delicate  tentacuUar  or  hookfonu  filaments. 
Color:  Wben  first  trauh formed,  li«2;ht  yellow-browi),  soon  changing  to  very  dark 
brown,  almost  black,  on  head,  thorax,  wing,  iiiud  crural  ^lieaths;  abdomen  of  a  lighter 
brown,  growing  still  lighter  towards  the  anus. 

PARASITES, 

A  minute  chalcid  of  peculiar  habits  was  bred  in  considerable  numbers 
from  the  specimens  found  on  F.  rigida.    From  8  to  12  of  the  larvae  of 
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this  piuasite  are  usually  found  withiu  the  body  of  oue  of  the  loixf-miu- 
ing  larvae.  Tlie  parasitic  larvae  are  pale  milk-white  in  color,  with  the 
alimentary  canal  blackish ;  they  are  long  and  slender  in  form. 

A  ver3'^  small  tachina  fly  was  also  bred,  both  from  the  northern  and 
southern  6i)ecimens. 

ON  PEEDACEOUS  LEPIBOPTEEOUS  INSECTS. 

As  nearly  all  of  the  insects  which  belong  to  the  order  Lepidoptera, 
which  includes  butterflies  and  moths,  are  in  the  caterpillar  state  purely 
vegetable  feeders,  the  life  history  of  any  species  which  vary  fi^om  this 
loile  is  of  considerable  scientitic  interest  ,•  and  when,  as  is  the  case  with 
those  about  to  be  described,  these  insects  destroy  other  insects  which 
iire  noxious,  they  become  of  interest  to  the  practical  man  as  well  as  to 
the  scientist. 

The  insect  popularly  known  as  the  cottony  maple  scale  (Fulclnamt 
tnnumerabilis^  Eathvon)  has  become  a  serious  pest  in  many  localities. 
In  its  adult  state  it  is  an  oval  brownish  scale  about  one-fourth  of  an 
inch  in  length.  From  beneath  its  body  projects  a  mass  of  white  cottony 
excretion,  which  covers  the  eggs  and  young  lice  and  also  renders  the  in- 
sect very  conspicuous.  It  is  found  in  large  numbers  on  maple,  box-elder, 
and  sycamore  trees,  and  lately  it  has  become  common  on  grape-vines. 

This  insect  is  not  an  easy  oue  to  contend  against,  and  hence  any  nat- 
ural check  to  its  increase  is  of  high  interest.  During  the  past  year  I 
discovered  a  Lepidopterous  enemy  of  this  pest,  which  I  described  in  a 
paper  reap  before  the  Saratoga  meeting  of  the  American  Association 
fur  the  Advancement  of  Science.*    I  will  quote  part  of  this  x)aper : 

THE  COCCID-EATIKG  DAKKLMA. 

{Dakmrna  coccidicoraf  Comsiock.) 

Order  Lepidopteraj  family  Pyraudae. 

While  studying  a  colony  of  the  cottony  maple  scale  (Fulrinaria  ivnumerahili4iy  Kath- 
von)  which  wa«  fouiul  on  a  branch  of  Negundo  acti'oides  in  Washington,  I  was  sui*- 
prised  to  find  a  Pyrajid  larva  living  within  the  cottony  mass  excreted  by  one  of  these 
iniiects.  On  further  examination  it  waa  found  that  very  many  of  the  bark-lice  aftbnleil 
retreats  for  similar  larvae.  This,  with  the  fact  that  the  eggs  deposited  by  such  indi- 
>iduals,  or  the  young  lice  developed  from  them,  had  been  destroyed,  indicated  that  the 
Pyralid  larvae  were  predaceous.  One  of  these  larvae  was  placed  in  ii  glaj*s  tube  with 
o*bark-louse,  the  eggs  of  which  had  not  been  destroyed.  These  eggs  had  just  hatched 
and  the  cottony  excretion  was  swarming  with  the  young  lice.  The  larva  soon  made 
its  way  under  this  mass,  and  after  spinning  a  delicate  silken  tube  about  its  body,  began 
to  devour  the  young  lice  ^-eedily.  The  larva  was  placed  in  Ihe  tube  at  '^  p.  m.  j  at  9 
a.  m.  the  following  day  it  was  found  that  fully  one-third  of  the  lice  had  been  de- 
stroyed, showing  that  if  these  larvae  occur  in  great  numbers  they  must  prove  an  eOi- 
cient  check  to  the  spread  of  this  pest  of  our  shade-trees.  It  is  an  interesting  fact; 
bearing  upon  this  point  that  as  yet  this  bark-lous^?  has  not  become  common  in  Wa^h- 
iugton.  Careful  search  revealed  only  a  fuw  sporadic  individuals  except  upon  a  «iiiglo 
l)OX-elder  tree;  and  there  the  predaccous  caterpifltirs  were  so  numerous  that  it  was 
with  difficulty  that  any  scales  were  found  not  iuto.sUMl  by  them. 

Although  tiie  caterpillar  is  well  protected,  living  as  it  does  within  the  mass  of  cot- 
tony excretion,  it  spins  about  its  body  a  delicate  silken  tul)e.  This  tube  reminds  one 
of  that  spun  by  Galleria,  but  it  is  more  delicate  ;  and  when  s])un  within  the  cottony 
mass,  it  is  \*ith  difficulty  distinguished  from  it.  When  a  branch  i^  thickly  infested 
by  Pultinaria  these  tubes  extend  from  one  bark-louse  to  another.  The  caterpillars  are 
very  active,  moving  freely  about  within  these  silken  passages  from  beneath  one  scale 
to  another. 

At  the  time  my  observations  were  made  (June  24),  many  of  the  cnterpillars  were  full 

*This  paper  was  published  in  the  North  American  l^ntoniologist,  vol.  i,  pp.  25-29. 
Ki  AG 
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p;rowTi,  and  soiuo  of  them  transformed  at  once.  The  cot^oon  is  made  within  the  fiilkeri 
tunnel  and  is  qnito  delicate,  the  pnpa  being  plainly  vibi'ole  within  it.  IntlividualB  of 
this  hrood  remained  ten  days  in  the  pupa  state.  The  greater  numhcr  of  the  moth.s 
"bred  by  me  this  year  issued  July  17.     Some,  ho\Yo^x*r,  did  not  ai)pcar  iiniil  Au.cTiSt  l.'l 

ThcfiO  moths  are  not  easily  disturbed,  but  will  fsutler  the  twice  n])on  v/hieh  they  are 
to  be  handled  freely  without  movinj2: ;  and  often  they  will  not  take  to  Uight  even  when 
touched.  They  usually  rest  upon  the  two  posterior  paira  of  legs  and  the  tip  of  the 
Iblded  wings,  with  the  trout  pair  of  legs  drawn  closely  to  the  body,  and  the  whole 
body  fornung  an  angle  of  about  45°  with  the  object  upon  which  they  arc  at  reat.  la 
this  position  tlu.y  will  remain  motionless  for  hours. 

Caa  it  be  that  the  slowness  with  wbieli  the  coccid  cau  spread  has  influenced  the 
habits  of  this  species  in  the  adult  state  ? 

Several  of  the  moths  which  issued  July  17  were  placed  in  a  breediug-rage  containing 
a  twin;  infested  with  Pulcinaria.  July  12  several  eggs  wne  fouml.  These  i"^'^^  were 
dex>o.site<l  singly  either  on  the  bark,  the  coccid  scales,  or  the  cottony  masses.'  lu  the 
latter  case  they  could  scarcely  be  detected  by  the  naked  eye  on  account  of  their  ro- 
ticmblanco  in  color  to  the  excretion.     Six  days  after  oviposition  the  eggs  hatched. 

I  was  unable  to  trace  the  history  of  the  second  brood  for  want  of  «*ggs  or  young  bark- 
lice  with  which  to  feed  the  larvae.  It  is  probable,  however,  that  the  habits  of  this 
brood  are  similar  to  those  of  the  first.  I  am  strengthened  in  this  belief  from  the  fact, 
that  I  found  newly-hatched  Fulcinaria  the  day  before  the  second  brood  of  the  Pyralid 
emerged  from  the  e^^. 

The  anomalous  habits  of  this  species  arc  difTerent  from  anything  I  bave  boon  able  to 
find  published.  I  do  not  think  that  it  is  to  bo  classed  with  the  few  doubtful  Lepidop- 
terous  parasites  that  have  beenrccorded,  or  with  the  many  inquilines  known  to  science. 

Of  the  former,  the  following  are  the  most  striking  exami)les:  First,  the  two  moths 
described  by  Westwood  in  the  Trans.  Ent.  Soc.  London  tor  187G  and  1877,  which  were 
parasitic,  in  the  sense  of  residing  upon,  the  one  on  Fulgora  mndelaria^  the  other  upon 
A  Species  of  ApJiaenay  also  a  member  of  this  family  Fnlgoridae,  Westwood  is  of  tho 
opinion  that  in  each  case  the  Lepidopterous  larva  feeds  u])on  the  waxy  excretion  of 
its  host  without  in  any  w.ny  injuiing  it;  second,  tho  two  Tineids,  mentioned  by  Mr. 
Westwood  {I,  c,  1877,  p.  4'3l))  as  being  parasitic  upon  the  tluce-toed  sloth.  Speaking 
of  these  moths  he  says:  *' From  the  information  I  received  with  tho  last-mentioned 
specimens,  I  believe  it  was  among  the  hairs  of  tho  Brad^jims  that  the  moths  had  cither 
been  reared  or  had  taken  up  their  abode." 

Tho  remaining  instance  described  by  Westwood,  that  of  a  single  Bamlycid  moth  bred 
from  tho  puparium  of  a  TacMna,  as  well  as  that  described  by  J.  W.  Lea  in  the  Trans. 
Ent.  Soc.  London,  1853,  of  a  moth  bred  from  pupa  of  Laslocampa  irifolii,  are  each  too 
doubtful  to  serve  as  a  basis  for  any  conclusion. 


they 

vegetable  feeders,  and  only  occasionally  or  incidentally  destroy  the  life  of  their  lui- 
fortunato  hosts. 

Neither  is  this  case  to  be  class-ed  with  those  instauces  of  Lepidopterous  insects  feed- 
ing upon  dead  animal  matter,  as  hair,  wool,  bone,  horn,  or  entomological  specimens. 

Had  a  single  specimen  of  this  insect  been  observed  to  be  camiverous,  I  should  have 
been  inclined  to  consider  this  habit  an  accidental  occurrence  dne  to  the  larva  finding 
itself  under  unnatural  conditions.  Every  entomologist  knows  how  frequently  Lepi*- 
dopterous  larvae  devoui*  each  other  when  imprisoned.  In  my  attempts  to  rear  Hdiomia 
armiger  this  season  I  have  been  unable  to  breed  more  thau  a  single  8]>ecimen  in  a  jar. 

I  have  bred  overforty  specimens  of  DaA^rMmacooeuZirora  from  Puh'inanainnuntei'abilis. 
There  was  no  indication  of  its  feedinjof  upon  tho  tree  on  which  it  was  found.  Nor  \vas 
there  any  evidence  whatever  that  it  feeds  upon  the  excretory  masses  in  which  it  lives. 

Moreover  those  masses  contained,  in  addition  to  remnants  of  destroyed  lice  and  eggs, 
the  excrement  of  the  larvae  in  large  quantities,  showing  that  they  had  rcj^idcd  there 
for  some  time. 

These  facts  I  think  warrant  me  in  considering  the  species  predaceous. 

Since  writinf?  tte  above  I  have  bred  this  insect  from  three  additional 
species  of  Coccids,  all  from  Florida.  April  17,  I  received  froin  W.  H. 
Ashmcad,  of  Jacksonville,  Fla.,  many  speciincns  of  a  large  species  of 
Lccanixim^  which  is  common  on  mag:nolia  and  bay.  These  badc-iice  Avere 
found  to  be  infested  with  larvae  of  D,  cocddlvora^  which  at  that  date 
were  full  grown.  The  adult  moths  from  these  larvae  began  to  issue 
June  7. 

I  am  also  indebted  to  Dr.  R.  S.  Turner  of  Fort  Geor^Tfe,  Fla.,  for  speci- 
mens of  a  Coccid  allied  to  Dactyhj^ivs^  Irom  which  I  have  bred  !>•  coo- 
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dfliTorn.  and  for  specimens  of  the  common  ^'  soft  scale"  of  the  orange 

iLecau'iiin  hcsperidum)j  from  which  I  have  bre<l  the  same  insect.  And 
une  'So,  1880,  I  received  oranjre  twi^fs  which  were  badly  infested  by 
the  latter  barlc-lonse ;  and  atl.  ched  to  the  bark-lice  were  the  character- 
istic L'^u:^  of  this  moth.  These  observations  indicate  that  this  species 
is  widely  distributed,  and  conlirms  my  conclusion  that  it  is  normally 
predaceous. 

DESCRIPTTVIB. 

TJAirnr^rA  cocciDrvoRA. 

Expanse,  lO-lb""" ;  lon^b  of  body,  4-8'""'. 

^  9 . — Head  above  dark  asb-gray  witb  a  faint  coppery  reflection,  below  and  bebind 
the  eyos  wbite.  Eyes  black  and  quite  coarsely  fa^^eted.  Lower  surface  of  antennae 
pale  brown;  upper  sarf.ice  dark  gray  with  cop]>ery  and  greeu  reflection.  Labial  palpi 
black  sprinkled  witb  wldte  Bcale^,  and  with  the  base  almost  entirely  wbite.  Maxillae 
nist  red  witb  the  basal  half  clothed  witb  wbite  scales  interspersed  witb  a  few  black 
ones.  Thorax  above  and  patagia  dark  gray  with  brown  and  green  redection.  Abdo- 
men annulated  with  brown  and  light  gray ;  the  brown  predominating  above,  the  light 
gray  beneath.  Fore  wings  light  gray  marked  with  brown  and  black.  A  light  band 
extends  across  the  outer  part  of  the  basal  third  of  the  wing;  the  costal  half  of  this 
band  is  wide,  reaching  nearly  to  the  base  of  the  wings;  the  remaining  half  is  narrow. 
Xear  the  base  of  the  wings  there  is  a  short  transverse  gray  band  which  is  sometimes 
obsolete;  exterior  to  this  is  a  short  longitudinal  black  spot,  which  also  varies  greatly 
in  size  and  intensity  of  color.  The  light  band  which  extends  across  the  outer  part  of 
the  basal  third  of  the  ^ving  is  bordered  externally  by  a  dark  baud,  which  is  nanrow 
on  the  costal,  and  near  the  middle  of  the  wing  widens  bo  as  to  reach  the  outer  third 
of  the  wing.  There  are  two  black  discal  spots  which  are  sometinies  distinct,  but  more 
often  united  so  as  to  form  a  single  crescent-shaped  spot  opening  outward.  The  mark- 
ings of  the  outer  third  of  the  wing  resemble  greatly  those  of  Acrohasis  nehalo,  there 
being  a  row  of  six  or  seven  dark  spots  on  the  outer  margin,  and  one-fourth  of  the 
distance  to  the  body  a  wavy  li;::ht  gray  band  parallel  to  the  exterior  margin,  and 
bordered  on  each  side  with  dark  brown;  the  costal  end  of  the  outer  of  these  brown 
borders  is  usually  darker  and  widened  externally,  forming  a  conspicuous  black  triangu- 
lar spot.  Lower  surface  of  the  front  wings  dark  gray  especially  toward  the  apex, 
with  a  faint  brassy  tinge.     Hind  wings  light  gray  with  the  apex  clouded. 

Thirty-four  specimens  examined,  lb  <? ,  16  $  . 

Chrysalis, — Length  6.5  ™™.  Color,  dorsum  dark  brown  inclining  to  blackish  toward 
anus,  venter  a  little  lighter,  wing  and  antennal  sheaths  yeUowisb  brown.  Wing 
sheaths  reaching  nearly  to  the  6th  abdominal  segment ;  antennal  sheaths  reaching 
to  the  tip  of  the  wing  sheaths;  dorsum  densely  punctured,  venter  less  so;  stigmata 
at  the  tips  of  slight  protuberances;  tip  of  abdomen  nearly  suiTounded  by  a  whorl 
(complete  dorsiiUy,  incomplete  vcntrally)  of  small  pointeil  tubercles. 

Larva, — Length  of  full-grown  larva  8-12""".  Body  cylindrical,  tapering  sligbtly 
toward  each  end.  Head  small,  rounded,  slightly  bilobed,  black  and  somewhat  pol- 
ished; antennae  white,  4-jointed,  basal  joint  largcvst,  second  about  one  fourth  the 
length  of  the  first,  third  nearly  as  long  as  the  tirst  but  only  about  one-third  as  thick, 
fouith  a  mere  tubercle.  Upper  surface  of  the  body  a  greenish  black  color  with  a 
faint  tinge  of  bronze ;  prothoracic  shield  black,  finely  granulated,  and  with  a  pAle 
doraalUne;  anal  shield  a  little  darker  than  the  body  and  sparsely  beset  Avith  lon<jr 
hairs.  Stit^mata  and  all  pilit<»rous  spots  brown  wirh  pale  centers.  Under  surface  of 
the  body  bluish  green.  Legs  black  with  the  nodes  bluish  green;  the  ring  of  booklets 
of  prolegs  pale  brown  with  light  center. 

Egg. — White,  faintly  glossy ;  oval  in  outline;  ^'^"'  long,  ^""^  wide;  surface  closely 
indented  with  large  irregular  five  or  six  sided  pits ;  the  walls  of  the  indentations  form- 
ing sharp  ridges  over  the  surface  of  the  ey^g, 

Aetrly-hatchtd  larva. — Length  5"™.  Color,  dull  wbite  tinged  ^Wth  yellow ;  head  and 
thoracic  shield  dark  brown;  month-parts  dull  yellow;  body  attenuated;  heaxl  and 
thoracic  i)late  largo,  ronnd,  flattened  dorso-vt  ntraily  ;  hiad  with  seviral  long  lattMal 
hairs;  each  abdominal  segment  furnished  laterally  with  along  hliii  hair;  thoracic 
and  prolegs  strong  and  well  developed. 

THE  PALE  DAKRUMA. 

{Dakruma  ])alUfJa  [new  species].) 

Closely  allied  to  the  species  just  described  is  anotlier  insect  with  simi- 
lar liabits ;  for  wMcb,  it  being  lighter  colored  in  both  larval  and  adult 
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states  tbau  D.  coccidivoraj  I  propose  tlie  name  D.  pallida,  or  the  pale 
Dakruma, 

I  lirst  found  the  lan^a  of  tliis  insect  living  witbin  a  spherical  gall-like 
bark-louse  (Kermes),  on  oak  near  Sanford,  S'la.  Other  specimens  were 
received  later,  which  were  feeding  upon  the  eggs  of  another  species  of 
bark-louse  (also  a  Kermes),  collected  by  Dr.  E.  S.  Turner  at  Fort  George, 
Fla. 

The  larva  of  this  species  is  readily  distinguished  Irom  that  of  2>. 
eoecidivora.  It  is  of  a  light-gray  color  above,  and  white  beneath;  the 
head  is  brown,  sometimes  varying  to  reddish.  When  full  grown  the 
larva  leaves,  the  Coceid  which  it  infested  and  makes  a  cocoon,  which  is 
attached  to  the  outside  of  the  coceid  or  to  a  neighboring  twig. 

The  adult  insect  resomblt  s  to  a  great  extent  in  its  markings  i>. 
eoecidivora;  but  is  easily  recognized  by  its  lighter  color,  and  by  the 
absence  of  rust  red  scales.  The  discal  spots  are  distinct  in  all  of  my 
specimens. 

DESCRIPTI\TE. 

Dakruma  pallida  n.  sp. 

MalCf  female. — Expanse,  IS*"'";  length  of  bouy,  8'""'.  Head  dark  gray;  eyes  black 
and  quite  coarsely  laceted;  antennae  pale  brown;  labial  palpi  lif^ht  fjiay;  tborax: 
and  abdomen  above  dark  gray.  Fore  wiugs  light  ash-gray  with  black  markiug&,  and 
"with  the  portion  along  the  inner  margin  clouded ;  near  the  base  of  the  wing  there  is  a 
black  spot ;  the  wing  is  crossed  at  one-third  of  its  length  from  the  base  by  a  darlc 
band^  the  posterior  part  of  which  is  obsolete,  and  the  anterior  part  terminates  in  a 
narrow  oblique  line,  directed  inwards;  two  distinct  discal  spots;  near  the  apex  of  the 
wing  are  two  transverse,  wavy,  black  bunds;  and  on  the  outer  margin  six  or  seven 
black  spots.  Hind  wings  dark  gray,  with  apex  and  posterior  margin  still  darker. 
Lower  surface  of  both  wings  dark  gray.  The  lower  surface  of  body  silvery  gray. 
Described  from  six  sjiecimens,  two  males  and  four  females. 

THE  OAK  COCCID  BLASTOBASIS. 

(Blastobasis  coccivorella  Chambers  [new  species].) 

Order  LEPIDOPTERA5  family  Tineidae. 

At  Cedar  Keys^  Fla.,  I  found  many  specimens  of  a  large  Coceid* 
upon  oak,  some  of  which  were  pierced  with  a  round  hole  and  were  en- 
tir,ely  eaten  out,  having  evidently  maintained  some  parasitic  insect. 
Upon  cutting  into  other  api^arently  sound  si)ecimens  a  few  of  the  ])ara- 
siiic  larvae  were  discovered,  which  were  evidently  lepidopterous.  Those 
which  appeared  full  grown  were  8™™  (.31  inch)  in  length,  and  were  very 
idump  in  figure,  the  4th  and  5th  abdominal  segments  being  widest.  The 
general  color  was  milk  white,  the  head  being  light  brown  and  the  mouth 
parts  dark  brown.  The  prothoracic  plate  was  narrow,  divided  longitu- 
dinally in  the  middle,  and  was  also  light  brown  in  color.  They  possessed 
sixteen  feet — six  thoracic  and  ten  abdominal — all  quite  well  developed. 

A  number  of  specimens  were  sent  to  Washington,  where,  on  March 
15,  the  larvae  commenced  to  pupate.  A  round  hole  was  first  cut  through 
the  exterior  of  the  Coceid,  which,  up  to  this  time,  had  been  intact,  and 
a  comparatively  compact  cocoon  was  spun  outside,  attached,  however, 
to  the  edges  of  the  circular  hole.  On  April  1  the  first  moth  was  found, 
and  on  April  1 0  another  emerged.  From  these  two  specimens  j\Ir.  Cham- 
bers has  described  the  new  species  Blmtobasi^  coccirorellu.  His  descrip- 
tion is  appended : 

*Au  nndcRcriboil  speeie^  of  lunms^  closely  allied  to  K,  paUiduSj  Reaumur. 
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B.  COCCI  vouEiXA  Chambers  (u.  sp.). 

.is  meutioned  in  the  tlescription  of  /?.  citrklla,  this  species,  of  which  I  have  seen  two 
<\Hmaged  females,  has  the  tiift  projecting  from  tlie  hroad  joint  of  the  antenna;  the 
face,  liowever,  is  less  elongate  and  narrow  and  is  more  convex  than  in  the  above-men- 
tioned species,  and  it  is  also  smaller  and  not  so  slender,  and  the  suhmedian  vein  of 
tho  fore  wings  is  not  branched.  It  is  sordid  whitish,  with  a  silky  luster,  dusted  with 
fuscus,  a  fnscQs  streak  on  the  fore  wings  on  the  base  of  the  fold,  one  near  the  base 
within  the  costal  margin,  one  on  the  disc,  and  the  apical  part  of  the  wing  is  densely 
dusted  with  fuscns;  nlnd  wings  stramineous.  Professor  Comstock  iufonus  me  that« 
the  larva  feeds  on  a  large  Coccm  of  the  oak. 

EUCLEMENSIA  BASSETTELLA  (Clemens). 

Order  Lepidoptera;  family  Tineidae. 

From  the  large  gall-like  bark-lice  found  on  oak  at  Cedar  Keys,  Fla.,  we 
have  also  l?red  a  beautiful  greenish  black  moth,  which  has  its  fore  wings 
marked  with  reddish  orange.  This  species  was  first  described  by  Cle- 
mens,* under  the  name  of  Eamadryas  BassettellOj  from  specimens  received 
from  Mr.  Bassett  in  Connecticut.  The  latter  gentleman  stated  that  he 
had  bred  it  from  a  gall  on  oak,  but  subsequently  Mr.  Eiley  pointed  out 
to  him  that  his  supposed  gall  was  in  reality  a  Coccid,  The  rearing  of 
the  same  moth  from  what  is  evidently,  if  not  the  same,  a  closely  allied 
species  of  Coccid  from  two  such  widely  separated  localities  as  Connecti- 
cut and  Florida  is  a  strong  indication  of  the  permanence  of  the  carniv- 
orous habit  in  this  species. 

NOTES  OF  THE  YEAR. 

[Under  this  head  we  record  the  more  important  of  the  isolated  facte  which  have 
been  bron^ht  to  our  notice  during  the  year,  and  other  material  of  a  fragmentary 
uatnre  which  is  of  sufficient  value  to  be  published  at  once.] 

The  Colorado  potato-beetle  (Boryphora  decemlineata,  Say). — 
Specimens  of  this  insect  were  received  from  Mr.  David  G-.  Lowe,  Saint 
Agatha's  Post  Office,  Manitoba.  This  is  the  farthest  point  north  from 
which  this  beetle  has  been  reported.  Other  specimens  were  received  from 
Lynchburg,  Ya. ;  but  in  no  instance  has  the  species  been  reported  from 
a  point  south  of  the  territory  indicated  by  the  map  in  Professor  Riley's 
ninth  Missouri  report  as  that  invaded  by  the  insect  when  it  iirst  spread 
eastward  to  the  Atlantic  Ocean.  This  indicates  that  there  can  be  but 
little  danger  of  the  species  spreading  farther  southward  than  the  north- 
em  half  of  Arkansas,  Tennessee,  and  North  Carolina. 

Encouraging  news  respecting  the  increase  of  the  natural  enemies  of 
this  pest  has  reached  us  from  several  sections  during  the  past  year. 
D.  Landreth  &  Sons  wrote  from  Bloomsdale,  N.  J.,  June  4,  as  follows: 
"We  send  you  a  small  package  containing  four  or  five  potato-bugs 
infested  with  an  insect  enemy  new  to  us.  Hundreds  of  bugs  can  bo 
found  upon  our  farm  completely  enveloped  with  swarms  of  Uce.  The 
lice  eat  up  the  potato-bugs,  leaving  only  the  shells."  The  parasite 
proved  to  be  a  mite,  the  Urapoda  amei'icana  of  Eiley.  Professor  liiley 
received  the  mite  from  Painesville,  Ohio,  and  Poughkeepsie,  K  Y.,  and 
I  have  found  it  common  at  Ithaca,  N.  Y.  It  will  probably  follow  the 
beetle  to  all  parts  of  the  country  infested  by  it.  The  ground  beetle, 
known  as  Lehia  grandh^  Hentz,  was  reported  as  being  common  in  Now 
York,  and  active  in  destroying  the  potato-beetle.  It  is  represented  at 
Plate  V,  fig.  3,  both  enlarged  end  of  natural  size. 

*Proc.  Ent.  Soc.  Phil.,  vol.  ii,  p.  423^^ 
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Western  Diabroticas  (Diahrotica  soror,  Le  C,  and  D.  trivitfafa, 
Maun). — ^These  western  representatives  of  the  well-known  12-spotte(i 
Diabrotica  (D.  12'punctatu)  and  of  the  striped  squash-bug  (D.  rittata) 
of  the  east  have  been  sent  to  the  department  during^  the  past  season  by 
Mr.  J.  M.  Dudley,  of  Dixon,  Cal.  The  western  species  so  resemble  those 
of  the  east  that  from  above  they  cannot  be  distinguished.  Vi<'wed  from 
below,  however,  the  abdomen  of  soror  is  black,  while  that  of  l2-pnnctata 
•is  greenish -yellow ;  and  the  legs  of  trivittata  are  nearly  all  black,  while 
those  oimttata  are  only  slightly  tipped  with  black  at  the  joints. 

The  interesting  point  of  Mr.  Dudley's  communication  was  that  the 
specimens  sent  were  doing  considerable  injury  to  apricots,  eating  into 
the  ripe  and  nearly-ripe  fruit.  From  a  short  correspondence  which  ap- 
peared in  the  columns  of  the  Pacific  Rural  Press  last  fall,  it  would  appear 
that  the  injuries  to  fruit  of  various  kinds  from  these  insects  have  become 
quit«  general,  and  the  opinion  is  expressed  that  this  has  aiisen  from  tho 
lately -introduced  custom,  in  parts  of  the  State,  of  growing  certain  vege- 
tables as  orchard  crops ;  the  Diabroticas  migrating  to  the  neighboring 
fruit  after  the  vegetables  have  been  destroyed.  At  all  events,  the  taste 
for  fruit  seems  to  have  been  recently  acquired,  but  now  that  it  has 
been  acquired,  it  seems  doubtful  whether  the  abolishing  of  the  orchard- 
crop  system  or  the  planting  of  a  distast<iful  food  would  better  matters 
to  any  appreciable  extent.  Indeed,  it  would  be  difficult  to  find  a  gar- 
den crop  which  the  Diabroticas  would  not  devour,  as  they  are  very  general 
feeders.    The  editor  of  the  Press  says : 

So  far  as  our  observation  goes,  the  insect  will  thrive  and  multiply  wonderfully  on 
quite  a  varied  diet.  In  our  garden  the  insect  ha9  a  sharp  appetite  for  rose-buds 
and  opening  pinks,  for  canna  and  dahlia  leaves,  for  balsam  leaves  and  flowers,  and 
many  other  green  and  colored  growths. 

The  question  of  protecting  the  fruit  trees  from  these  insects  bids  fair 
to  become  of  considerable  importance  and  also  of  considerable  difficulty. 
War  should  be  made  upon  ^Uem  wherever  observed.  The  experimuents 
of  Professor  Hilgard  with  pyrethrum  have  proved  that  the  powder  has 
little  effect  upon  these  insects  unless  immersed  in  it;  that  the  infusion 
applied  in  drops  failed  to  enter  the  spiracles,  but  that  the  spray  was 
very  effectual.  This  will  undoubtedly  prove  of  use  in  the  immediate 
future,  now  that  the  prospects  for  cheap  pyrethrum  are  so  good. 

A  DESTRUCTIVE  E^'EMY  TO  SUGAK-CANE  {Ligyv^s  Tugiceps^  Le 
Conte). — Accounts  have  recently  been  received  from  different  parts  of 
Saint  Mary's  Parish,  Louisiana,  of  the  destruction  of  cane  by  a  rather 
large  black  beetle,  which  proves  on  examination  to  be  the  Ligyrm  ru- 
giceps,  described  by  Le  Conte,  from  Georgia,  in  1856.  According  to  sev- 
eral correspondents,  the  beetle  has  been  known  to  injure  cane  more  or 
less  in  different  parts  of  the  parish  for  twenty -live  years,  but  it  is  only 
within  the  last  three  or  four  years  that  its  ravages  have  excited  much 
alarm ;  although,  in  1855  or  1856,  tlie  crop  upon  80  acres  of  one  planta- 
tion was  completely  destroyed  by  this  or  a  similar  beetle.  During  the 
I^resent  year  it  has  become  destructive  on  many  sugar  esta>tes  in  the 
parish  named;  and,  while  in  former  years  its  work  seems  to  have  been 
confined  to  the  ''rattoou"  cane,  this  year  many  acres  of  both '^ral toon'' 
and  ^' plant"  have  been  entirely  ruined  on  some  plantations. 

From  specimens  which  we  have  received,  it  ap})ears  that  the  adult  in- 
sects bore  into  the  stalk  just  above  the  root,  and  numbers  of  them  may 
be  found  imbedded  to  different  de])ths.  It  is  said  that  one  gentleman 
found  45  specimens  in  one''15-iuch  section  of  a  row."  Mr.  Daniel 
Thompson,  of  Bayou  Teche,  reports  that  in  some  localities  the  same  in- 
sect injures  corn.    This  year  the  greatest  iiyury  was  done  very  early  in 


Digitized  by 


Google 


REPORT  OF  THE  ENTOMOT.OOIBT.  247 

the  8pnr.;:r,  "wliile  lato  in  A]>ril  and  oarly  in  May  m  lahor.s  of  the  ])Ootlos 
could  in*  MM'ii  u|H';i  i.hi'  i\>aciS  and  about  tlu;  Ikuiscs,  lK'in<;  esptciaJiy 
tictive  at  iiiuht. 

ConvspoiuU'iits  were  rccjiN\Kted  to  seareli  for  tije  earlier  sta«>*es  of  the 
in.-iec.t  about  tlie  roots  of  the  cane,  and  it  was  not  lon<j  before  Messrs. 
Diuiiel  Thon)i)son,  G.  W.  Tliouias,  and  F.  Duniartrait  sent  us  pupae 
which  they  had  found  low  down  amon^  the  roots  of  the  phiut,  upon 
which  the  hirvae  may  liave  led  -,  the  pupae  proved,  however,  to  belong 
to  another  beetle  {Flrjllopluu/a  (jlahrlptnhis^  Le  C).  Eouud  white  e^gs 
were  also  found  in  the  soil  about  the  cane,  but  that  tJjey  were  the  eggs 
i>f  Llgyrus  is  uncertain.  Mr.  W.  J.  Thomi)son,  of  Bayou  Teche,  has 
also  forwarded  some  immature  lamellicorn  larvae  found  in  similar  posi- 
tions, but  it  will  be  necessary  to  rear  theai  to  the  i)erfect  state  before 
we  can  pronounce  upon  them.* 

From  our  limited  study  of  the  habits  of  this  insect  we  do  not  feel  war- 
ranted as  yet  in  suggesting  any  remedial  mea^^ures,  our  object  in  pub- 
lishing the  present  notice  being  merely  to  call  attention  to  the  inject; 
though  from  the  statement  of  Mr.  E.  D.  Martin,  of  Baldwin  Station, 
Saint  ^Mary-s  Parish,  that  the  beetles  are  readily  attracted  by  lights,  it 
appears  as  if  lanteni-traps  miq:ht  be  used  advantageously.  These  traps 
are  treated  of  at  some  length  in  the  article  on  the  cotton- worm.  1  am 
also  informed  by  Mr.  J.  YT  Gilmore  that  lime  around  the  roots  of  the 
<^nes  is  proving  successful  in  keeping  away  the  beetle*s. 

The  distended  May  beetle  [Lachnosterna  farcta^  Le  Conte). — jVIt. 
David  Donaldson,  of  Locke  Hill,  Bexar  County,  Texas,  early  in  Febru- 
ary last,  re])orte<l  great  injury  to  his  beams  by  a  brown  beetle,  which 
upon  receipt  of  specimens  proved  to  be  the  above-named  species.  It 
seems  that  many  of  the  garden  crops  are  injured  by  this  insect,  but 
more  especially  beans.  Two  years  ago  his  first  planting  was  entirely 
destroyed  by  them.  During  the  day  they  remained  hidden  undergTOund 
or  under  stones  and  other  rubbish,  coming  out  at  night  and  feeding  upon 
the  leaves  and  stems.  Neighboring  iiirmers  advised  Mr.  Donaldson  to 
try  attracting  the  beetles  at  night  with  a  iigiit,  but  experiments  were 
not  satisfactory.  An  ordinary  hmtcrn  in  the  tield  attracted  none  what- 
ever, while  an  examination  showed  them  to  be  working  on  nearly  every 
hill,  somelimes  several  upon  one.  Mr.  Donaldson  then  tried  hand-pick- 
ing, lie  went  over  tlie  lield  twice  and  sometimes  three  times  every 
night,  ami  kej)t  it  up  for  two  weeks.  Great  numbex^s  were  destroyed, 
but  the  crop  was  mined. 

Tlie  distended  !May  beetle  differs  from  the  ordinary  i\ray  beetle  of  ihe 
North  (/i.//^sv•c',  Frolilicii)  (inite  obviously  in  the  swelled  ai)])earance  of 
the  posterior  end  of  the  abdomen  and  in  the  s]ia]je  of  the  thorax,  as  is 
shown  in  iv?;,  .*>,  Tlate  V.  The  remedy  cnstonjarily  in  \\>^cs  for  L,  /men, 
when  it  has  become  suilleiently  numerous  to  injure  fruit  tree^.  is  to  Jar 
them  frojn  tla*  tret  s  into  Avide-sjjread  sheets,  afterwards  seal(iij:g  tliem 
with  hot  vraler.  The  method  of  artraeting  to  ii-lits  has  also  been  siie- 
cessfully  used ;  the  liglit  being  suspende([  ov(»r  a  tub  of  water  or  over  a. 
kerosene  pan.  It  is  ]K)ssible  that  a  more  thorough  trial  of  the  lights 
(suggestions  upon  which  will  be  found  under  tlie  liead  of  ^^  Jiemedies  for 
tlie  cotton-worm,-  in  a  later  ])art  of  this  report),  will  show  that  they  can 

*  '»  \\c  sn'iio  ir<Mitleman.  hy  oarvlally  cx.iTniuhi'j:  IIk*  onrt  li  about  a 'liiiulc' cnii<«  Ir.iiirh. 
fix; ii'l  ^■'\«'ral  un' .'i^ ^ u[  / iarnci us  jtom ^jfh-an lens.  Say.  wlncii  -svcim'  ftM^iln'r  n])t>ii  tlie  lar\'aH 
j::>.*  !ii"  'i«oi:(Mi.  He  ;iNi)  loinul  li'*- ':!rvae  ol'a  olirk-luTtli*  (. /-^'Yr.^//r'//.v /),  wliirh  vr«*rt' 
^tr.'  ■  '''!>■  ^  t  j;'-''fl  i'l  tilt'  snai*'  nuriv  :  tlio  < ocuojis  cl"  an  :f]nit'riui.r»  ]]\ .  sl!J>^o^.pd  to  bt* 
j».ti;*-i!i«  c'H  :!.<■  1^;^;^^' lironi  !-)'-v.!o  :  tin*!,  liual'.y,  a  bccile  [J.-uuuun  liiU'UUiii  uiioiigiu^ 
ii»  tlic*  Stime  iauiil^  with  the  Lit/yruH, 
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be  successfully  used  against  L.farcfa,  and  we  should  certainly  ad\ise 
experimentution  in  this  direction.  Should  this  fail,  there  remains  noth- 
in^i:  but  hand-picking. 

In  ijasture  lands  which  have  been  badly  injured  by  the  larvae  of  Loch- 
nostmma  (ordinarily  called  tvfnte  grubs)  there  seems  to  be  no  remedy 
other  than  giving  the  badly-infested  field  up  to  the  hogs,  which  soon 
root  out  the  larvae.  This,  of  course,  woidd  pay  only  in  extreme  cases ; 
but  by  such  a  course  the  numbers  of  the  bettles  would  necessarily  be 
greatly  lessened,  and  the  double  injury  of  the  two  forms  prevented. 

DiBOLiA  AEREA,  Mels.  {Eahits  of  larvae), — Early  in  March  of  the 
present  year,  specimens  of  larvae  infesting  turoips  were  received  fironi 
Mr.  J.'  S.  Jfewman,  of  the  Southern  Enterprise,  of  Atlanta,  Ga.  The 
larvae  were  found  burrowing  into  the  leaf  stems  as  well  as  into  the 
turnip  itself,  the  eggs  having  evidently  been  deposited  near  the  base  of 
the  leaves.  It  was  thought  at  first  that  these  might  be  the  larvae  of  the 
striped  turnip-flea  beetle,  as  they  bore  a  greater  or  less  resemblance  to 
them,  but  rearing  to  the  perfect  state  showed  them  to  belong  to  a 
closely-allied  species,  Diholm  aerea.  As  the  larvae  of  this  insect  have 
not  to  my  knowledge  been  described,  I  subjoin  a  description : 

Fall-groxcn  larva, — Lengtli,  8'"'",  Slender,  flattoDed  doreo-ventrally,  widest  in 
middle,  tapering  slightly  in  both  directions.  General  color,  nearly  white;  head 
brown,  darker  around  its  margin ;  thoracic  and  anal  plates  a  little  lighter  in  color 
than  the  head ;  the  second  and  third  thoracic  segments  have  each  a  pair  of  large, 
transverse,  pale  grayish  spots  and  one  subdorsal  spot  of  the  same  color,  also  several 
small,  round,  darker' spots ;  the  piliferous  spots  of  abdominal  segments  1  to  6  are  small, 
oval,  of  the  same  gray  color,  and  with  pale  centers ;  the  dorsal  spots  of  the  seventh 
and  eighth  are  largo  and  transverse  oval  in  shape.  The  anal  plat«  is  beset  with  quite 
long  hairs ;  all  hairs  are  palo  brownish.  The  whole  body  above  and  below  is  marked 
with  numerous,  very  Hmall  oval,  rather  indistinct,  grayish  spots.  Thoracic  legs  dark; 
only  one  prop-leg.  The  head  is  ordinarily  sunken  into  the  thorax  for  about  one-third 
of  its  length.  The  anal  plate  bears  at  its  end  two  upward  curved  (at  their  tips  slightly 
incurved)  minute  blackiah-brown  bonis. 

The  young  larvae  are  very  similarly  marked,  except  that  aU  markings  are  much 
clearer  and  darker..  The  head  is  black,  the  thoracic  and  anal  plates  slightly  lighter; 
the  anal  horns  are  proportionately  larger,  and  are  blacker.  The  anterior  half  of  the 
prothorax  is  white,  and  the  thoracic  plate  is  divided  by  a  white  longitudinal  line;  the 
body  is  yellowish. 

The  corn  sphenophobus  {Splienoplwrus  zeae^  Walsh).— This  de- 
structive insect  was  first  described  by  Walsh  in  the  Practical  Entomolo- 
gist, II,  117.  jS^o  additions  have  be^n  made  to  Walsh's  observations,  so 
lar  as  we  are  aware. 

Specimens  were  received  the  past  summer  from  ]VIr.  E.  G.  Haley, 
of  Audrain  County,  Missouri.  The  beetles  were  first  noticed  about 
the  first  of  May,  and  destroyed  all  the  com  in  the  field.  A  second 
planting  was  also  destroyed  as  fast  as  it  came  up ;  and  the  third  plant- 
ing was  also  injured,  but  the  beetles  began  to  disappear  before  it  was 
badly  damaged.  The  young  shoots  were  bored  tbrough  and  through 
near  the  ground.  This  is,  we  think,  the  first  notice  of  its  injuries  solar 
west,  the  principal  damage  heretofore  having  been  done  in  JJ^ew  York 
and  Pennsylvania. 

Walsh  was  of  the  opinion  that  the  beetle  would  only  annoy  farmers 
who  lived  near  large  streams  in  which  there  would  Ije  apt  to  bo  au 
accumulation  of  drift-wood,  inasmuch  as  he  had  found  the  larva  in  de- 
caying logs  floating  in  water.  Moreover,  all  the  specimens  which  he 
had  received  were  from  localities  very  near  streams.  It  is  of  importance, 
of  course,  to  know  if  this  inference  be  true,  or  whether,  as  we  suspect, 
the  larvae  will  also  be  found  in  other  situations.  As  bearing  upon  tliiB 
l)oint,  we  quote  from  j\lr.  Haley's  reply  to  our  inquiries: 
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The  fifkl  lu  which  they  appeared  is  meadow  audhos  been  in  meadow  thirteen  years, 
was  br<»keii  up  this  spring.  It  is  dry  land,  suflBciently  rolling  to  drain  well.  Thei*e 
is  lio  stream  of  wattr  near  and  no  swamp  lands  in  the  neighborhood.  The  insects 
show  no  disposition  to  travel  and  have  done  no  damage  on  adjoining  farms.  I  hear 
of  one  locality  in  Boone  County  where  they  have  appeared  on  clover  soil  broke  this 
spring  and  planted  to  corn. 

This,  it  Rcems  to  us,  quite  couclusively  refutes  Walsh's  inference,  as 
it  is  evident  that  there  is  no  neighboring  stream  or  swamp ;  and  did  the 
beetles  come  from  a  distant  water-course,  neighboring  ftirmers  would 
also  have  been  troubled.  With  so  slight  a  knowledge  of  the  insect's  life 
history  it  is  impossible  to  suggest  remedies. 

The  IMBRICATED  SNOUT  BEETLE  ( EpxcaeruH  imhricatm  Say)  [Plate  YI, 
fig.  2]. — ^This  variable  insect  has  been  developing  new  habits  the  past  sea- 
son in  the  State  of  Tennessee.  Riley,  in  his  third  Missouri  report,  states 
that  it  does  considerable  injury  to  apple  and  cherry  trees  and  gooseberry 
boshes  by  gnawing  the  twigs  and  fruit.  Its  injuries  have  been  confined 
almost  exclusively  to  the  country  west  of  the  Mississippi  or  the  States 
of  Missouri,  Kansas,  and  Iowa. 

This  year,  however,  specimens  were  received  on  the  1st  of  June  from 
'Mi.  0.  W.  Hicks,  of  Madisonville,  Monroe  County,  Tennessee,  the  east- 
ernmost part  of  the  State,  with  the  remark  that  they  were  injuring  onions. 
Onion  stalks  accompanied  the  specimens  and  were  riddled  with  holes 
gnawed  by  the  beetles.  Later  the  same  gentleman  forwarded  to  the 
department  a  hotter  from  Mr.  Thomas  G.  Boyd,  seedsman,  of  Sweetwater, 
Monroe  County,  who  stated  that  he  had  a  field  of  two  acres  of  onions, 
and  one-fourth  of  the  crop  was  ruined  by  this  insect.  He  also  stated 
that  the  beetles  made  their  appearance  on  all  his  early  vegetables  as 
fest  as  they  came  up ;  he  first  noticed  them  upon  his  onions  in  Febmary. 
They  destroyed  radishes^  cabbage^  beanSj  tcatermelonSy  mnsJcmelons^  cu- 
cumbers, squashes,  corn^  and  beets.  Pease,  parsnips,  carrots,  and  tomatoes 
were  not  touched.  Many  of  the  kitchen  gardens  in  the  vicinity  were 
also  infested  by  the  same  insect.  Mr.  Boyd's  method  of  dealing  with 
them  was  by  hand-picking.  In  this  way,  though  at  a  considerable  ex- 
pense, he  managed  to  save  several  of  the  leading  varieties  of  vegetables. 

The  early  history  of  this  insect  is  not  known  at  all,  and  until  it  is 
known  it  will,  of  course,  be  impossible  to  recommend  any  otber  remedy 
than  that  which  Mr.  Boyd  has  already  tried,  namely,  hand-picking. 

From  this  remarkable  occurrence  on  so  many  new  food  plants  so  far 
eastj  this  insect  becomes  of  the  first  importance,  and  the  eastern  market- 
garaeners  may  ere  long  have  a  new  foe  to  contend  with. 

TBDE5  SWEET  POTATO  ROOT  BORER  {Cylas  fonnicariuSj  Olivier). — 
Specimens  of  this  insect  in  the  adult  state  were  received  from  J.  W. 
Curry,  of  Manatee,  Fla.,  July  8,  1878,  with  the  statement  that  it  **  seems 
to  threaten  the  destruction  of  the  sweet-potato  crop  of  this  county." 
'Mr,  Curry  was  unable  to  give  details  respecting  the  habits  of  the  in- 
sect, as  he  received  the  specimens  from  a  planter  residing  some  distance 
from  Manatee.  February  20,  1880,  I  visited  the  locality  in  question, 
hoping  to  be  able  to  make  a  thorough  study  of  the  pest.  But  I  found 
that  Mr.  Gillette  the  planter  referred  to  above,  had  dug  his  sweet  pota- 
toes a  few  days  previous  on  account  of  the  ravages  of  this  insect.  T 
was  informed  that  the  injury  caused  by  this  beetle  was  very  great.  In 
some  fields  nearly  the  whole  crop  was  said  to  be  destroyed. 

The  beetle  is  somewhat  ant  like  in  form,  as  is  shown  in  Plate  YI,  fig.  I . 
The  color  of  the  elytra  and  of  the  head  and  beak  is  bluish  black;  that  of 
tJie  prothorax  is  reddish  brown.  The  yellowish-white  oval  eggs  are  laid 
in  small  cavities  eaten  by  the  parent  beetles  near  the  stem  end  of  the  tu- 
berous roots.    The  milk-white  larvae  bore  little  tunnels  through  the 
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root  in  all  dirocl ions,  so  that  the  vine  dies:  and  froqiiontly  the  ontiro 
potato  is  tiuiiieled  :  th^»so  burrows  become  tilled  behind  the  larvae  with 
excrement.  Wlien  about  to  assume  the  pupa  state,  the  insect  Ibnns  an 
oval  cavity  at  the  end  of  its  burrow,  where  it  undergoes  its  traiusforma- 
tion. 

At  the  time  of  my  visit  to  Manatee  County,  in  February,  only  the  per- 
fect insects  could  be  found.  On  the  17th  of  May,  potatoes  containin|2p 
eggs  and  beetles  with  a  few  pupae  were  received  from  Mr.  Curr^'.  In 
our  breeding-jars  these  underwent  their  entire  transformation  from  egg 
to  imago  in  about  thirty-one  days,  of  which  eight  days  were  passed  iii 
the  pupa  state.  From  this  it  appears  that  during  the  present  season 
there  have  already  been  at  least  three  generation^,  ami  it  i^  impossible 
to  say  how  many  more  may  appear. 

'So  remedy  can  be  suggested  until  more  is  learned  respecting  the 
habits  of  the  insect,  except  to  dig  the  potatoes  as  soon  as  they  are  found 
to  be  infested,  and  feed  thos^  containing  insects  to  cattle.  The  species 
is  widely  distributed.  Le  Conte  re])orts  it  from  Cochin  Cliina,  ladi^ 
Madag^car,  Ci^ba,  au4  Louisii^ua.    I  now  ^ii3^  Florul^. 

DESCRIPTIVE. 

The  eggs  are  broadly  oval  and  somewhat  narrowed  at  the  attached  en^l ;  their  great- 
est diameter  is  about  .G5°ii°  (^  inch);  surface  is  not  polished^  but  shows  slight  granula- 
tion, and  a  &lut  appc^anc^  of  division  into  facets.  In  color  they  are  yellowish 
white. 

The  full-grown  h-vrva  is  6™"  (.23  inch)  long,  quite  stout,  with  the  lateral  edges 
soDiewhq.t  niammiUatod.  The  general  color  is  pure  white,  but  the  head  is  light  brown, 
and  the  mouth  parts  dark  brown.  No  hairs  are  percoptibio  to  the  naked  eye,  but  a 
few  delicate  sparse  bristles  can  bo  seen  under  the  microscope.  Each  of  the  tboracio 
segments  is  furnished  veutrally  with  a  large  broad  tubercle,  in  place  of  a  pair  of  legs; 
the  abdominal  segments  are  smooth. 

I'he  pupa  is  at  first  of  the  same  color  as  the  larva,  but  p^dually  grows  darker.  It 
re-sembles  much  in  form  the  adult  beetle.  The  legs  are  drawn  up  iu  such  a  way  that 
the  kuees  extend  out  behind  the  thorax,  those  of  the  iirst  pair  being  particubirly 
prominent.  The  wings  and  wing  cases  are  narrow  and  sboii;,  aud  are  brought  around 
to  the  ventral  side  of  the  body.  Tiic  beak  is  folded  down  upon  the  breast.  The  anal 
Kegmpnt  is  funiislied  with  two  backward  and  outward  curved  horn-like  projections. 
On  the  top  of  tlie  head  are  several  small  tubercles  from  each  of  which  projects  a  slen- 
der hair. 

Protection  against  the  gbape  ctjkculio.— Tlic  plan  of  IVIr.  Bate- 
man,  of  Ohio,  of  inclosing  grape  clusters  in  paper  bags  as  a  protection 
against  curculios  and  birds  seems  to  be  coming  into  great  favor.  The 
method  is  simply  to  slip  a  bag  of  sufficient  size  over  the  bunch  when  the 
jjrapes  are  one-third  grown,  and  secure  it  by  sticking  a  pin  through  the 
tolds  at  the  neck.  A  slit  should  be  made  in  the  bottom  of  the  bag  to 
allov;  the  water  to  run  out,  which  oth^wise,  in  case  of  a  storm,  would 
collect  and  either  rot  the  grapes  or  burst  the  bag.  Grape-growers  who 
have  experimented  with  this  preventive  praise  it  in  the  highest  terins.  A 
much  greater  perfection  of  the  cluster  is  attained  at  a  shght  expense. 
It  is  also  stated  that  in  addition  to  being  kei)t  free  from  birds  and 
insects,  tlic  bunches  thus  inclosed  are  less  liable  to  mildew  than  tliose 
left  in  the  open  air. 

Fuli.kr's  rose  beetle  {Aramigiis  fulleri^  Horn). — This  insect  was 
figured  and  described  by  Trofessor  Kiley  in  the  report  of  this  de- 
partinent  I'oi*  1S78.  During  the  past  year  a  few  additional  focts  have 
been  le:ir:icd  respecting  it.  .Si)eci!nens  were  received  December  lo, 
through  the  editurs  oi  the  Paciiic  Itural  Press,  from  San  Diego,  Cal., 
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Blowing  til nt  tbe  species  occuTff  from  tlio  Atlantic  to  the  Pacific.    The 
C;ilitbruia  specimens  wei'e  acpoujpauicd  by  the  lollowiiig  note: 

T  soud  you  specimens  of  a  Rinall  brown  beetle,  which  is  very  <lfstrnetf\  e  to  ilr.a- 
ca©iia8(aivl  palms  lijjliMy).  or.in.:;«'8,  Cape  je.ssamiiu',  and  aeiiyranthiiK,  iu  the  ord  ^r 
ii.iMied,  aithou;;h  he  will  take  breakia^st  on  almotit  anythmg  that  coiues  haudy. — J.  il. 
ASiiKR,  San  Biego,  Cal. 

A  wire- worm  or  click -beetle  larva  was  fopiul  preying  upon  the  larvae  of 
this  beetle  in  our  breeding  cages.  We  did  not  succeed  in  rearing  the 
larva  to  the  pei'fept  state,  but  believe  it  to  be  the  larva  of  Draaierim 
amabilis,  Lee 

2suttajlVh  blister-beetle  (Can«/iarf>  nidtalU,  Say).~This  is  a  large 
and  very  beautiful  insect,  of  a  bright  green  color,  with  golden-purple 
wing  covers.  Plate  VI,  fig.  G  represents  its  size  and  form.  The  species 
is  a  western  form;  its  habitat  extending  from  the  Mississippi  River  to 
the  Kocky  Mountains.  I  received  specimens  from  William  li.  Leverett, 
of  Fargo,  Dak.,  July  18,  throvigh  the  kindness  of  the  secretary  of  the 
Elmira  (N.  Y.)  Farmers'  Club.  Mr.  Leverett  states  that  this  beetle  is 
very,  destructive  to  beans,  and  that  ''it  comes  in  quantities,  alights  qu 
the  beans,  eats  the  bud  tiaid  entirely  spoils  th^  beaps.'^ 

In  case  tins  pest  becomes  abpudant  it  will  be  well  to  try  the  same 
rem<?dy  for  it  that  is  used  against  the  diflereut  species  of  blisterrbeetl^s 
that  attack  potatoes  in  the  ea^t,  which  is  to  drive  them  into  windrows 
of  straw  and  then  kill  them  by  burning  the  straw;  or,  as  they  frequently 
opcur  in  swarms,  they  may  be  caught  in  large  numbers  by  a  hand  mt 
and  then  destroyed. 

It  should  be  noted  that,  although  this  insect  now  appears  to  be  a  pest, 
were  its  larval  habits  known  we  might  regard  it  difiereutly.  The  larvae 
of  several  species  of  blister-beetles  have  been  known  to  feed  upon  locust 
eggs ;  and  this  species  may  yet  be  added  to  the  list  ot  beneficial  insects. 
And  even  now,  possessing,  a^  it  doubtless  does,  the  same  vesicating 
powers  exhibited  by  its  congener,  the  SpaiiisU-liy  {Cantharls  vesivataria, 
Linn),  it  should  be  classed  among  the  useful  products  of  the  coujitry. 

The  crow  blister-beetle  (Ejiicauta  carrina^  J^ec). — This  is  anotiier 
western  form.  It  is  similar  in  form  to  the  preceding  species,  but  it  is 
of  a  deep  black  color,  wiiich  sn gge?^ts  its  s])ecific  name.  KSpecimens 
were  received  from  ]\Ir.  F.  A.  Wentz,  of  Kinsley,  Kans.,  June  27,  with 
the  statement  that  they  were  injurious  to  ])otatoes.  As  to  remedies, 
what  was  said  respecting  NuttalFs  blister-beetle  will  probably  apply 
equally  as  well  to  this  species. 

The  black  blister-beetle  {Fjncaufa  iKnnsylvanlca^  t>e  Geer). — 
This  beetle  is  also  of  a  deep  black  color;  but  it  is  much  smaller  than  the 
preceding  species,  meavsuring  from  tbree-eiglitl.s  inch  to  one-half  inch  in 
length  (9'"°^-12""").  Specimens  were  receiviMl  Iroin  ]\lr.  P  .1*.  Light,  of 
Osborne,  Ohio,  September  1,  with  the  note  that  they  were  eating  up  all  of 
his  sugar  beets.  This  insect  is  often  reported  as  doing  daina.i^e  to  polato 
vines,  and  is  found  frequently  on  tlie  tlowers  of  goldon-rod ;  ]>ut  I  vww 
find  no  recorded  instance  of  its  proving  destructive  to  beets. 

The  same  remedies  can  be  used  lor  this  insert  as  fur  otiior  blisicr- 
bcetlcs. 

This  is  one  of  the  species  of  blister-beetles  the  larva  of  wliieh  wa«; 
found  by  Professor  Riley  to  prey  upon  the  e.ix'-Cs  of  the  Kocl^y  ^^lountain 
Yov.xx^t  [Cahptcmis  spvcim) ;  and  the  mediclnrd  i)r('})rrties  of  this  beetle 
have  been  proven  to  be  quite  as  good  as  t]](»se  t)f  tlie  S])anish-lJy  of 
commerce. 

In  Southern  Europe,  especially  in  Spain  and  Italy,  Spanish  flicn  are 
collected  iu  great  numbers  for  exportation.    The  method  of  preparing 
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them  for  market  is  as  follows:  After  catching  them  by  shaking  them  off 
from  trees  into  sheets,  they  are  plunged  into  vinegar  diluted  with  water 
or  exposed  in  sieves  to  the  vapor  of  boiling  vinegar  to  deprive  them  of 
life^  then  they  are  dried  in  heated  rooms  or  in  the  sun.  In  some  local- 
ities the  collectors  put  the  beetles,  when  first  caught,  into  bags,  where 
they  are  left  until  they  die ;  they  are  then  dried  in  the  sun. 

Our  native  blister  beetles  might  be  prepared  in  the  same  manner. 
The  fact  remains,  however,  that  they  are  now  of  no  commercial  impor- 
tance. It  is  difficult  to  decide  whether  the  fault  lies  in  the  conservatism 
of  the  apothecaries,  who  will  purchase  only  the  Spanish  fly  because  it 
has  been  used  for  centuries,  or  in  the  people,  by  neglecting  to  bring  them 
into  market. 

♦The  green  clover-worm  {Platyhypena  scdbra^  Fahr.).—Th^  adult 
form  of  this  larva  has  long  been  known  as  common  in  almost  every 
part  of  the  United  States.  In  spite  of  the  dissimilarity  in  form  and 
color  between  it  and  the  cotton-worm  moth  (the  only  resemblance  being 
in  size),  it  was  pierhaps  more  frequently  sent  during  the  winter  months 
to  the  department  as  the  true  Aletia  than  any  other  moth;  by  which 
two  facts  are  learned:  that  it  is  common  South,  and  that  the  insect 
customarily  hibernates  as  a  moth.  During  the  winter  of  1878-'79  it 
was  very  abundant  in  the  District  of  Columbia,  flying  on  warm,  sun- 
shiny days. 

During  the  summer  there  were  found  abundantly  upon  clover  rather 
slender  green  worms,  which  proved  to  be  the  larva  of  this  species.  They 
were  so  common  that  in  many  places  one  could  hardly  make  a  swing  of 
the  beating  net  through  the  grass  without  capturing  one  or  more  of  them. 
The  full-grown  larva  was  16"""  (|  inqh)  in  length.  When  ready  to  trans- 
form, it  webs  together  several  leaves  and  changes  to  a  brown  pupa. 
The  moths  of  the  first  brood  issued  about  the  middle  of  June,  and  the 
full-grown  larvae  of  another  brood  were  found  August  15.  There  are, 
then,  certainly  two,  and  perhaps  three,  broods  in  a.  season.  The  larva 
is  very  similar  to  that  of  a  clover-leaf  roller,  Tortrix  incertana,  Clem.,  so 
much  so,  that  it  is  very  difficult  to  distinguish  them;  it  is  very  quick  and 
jerky  in  its  motions.  We  submit  the  following  technical  descriptions  of 
the  larva  and  pupa : 

Platyhypena  scabra,  Fabr. 

Larva, — Length  when  full  grown  16'"".  Color,  dark  yellow-green,  with  a  narrow 
subdorsal  and  lateral  whilish  line.  Head,  protlioracic  and  anal  plates  of  tLe  same 
color  as  the  body,  but  glassy.  Wbole  body  with  sparse  dark  hairs,  longer  on  anal 
plate.  Spiracles  dark-brown;  tips  of  prolegs  and  mouth  parts  brown.  Sides  8ul»- 
parallel;  greatest  width  g.G"'*". 

Ptioa.— Kather  stout,  dark  raahogany-brown.  Wing  sheaths  and  cmral  sheaths 
closely  soldered;  the  former  obtusely  rounded  and  extending  to  the  end  of  the  fifth 
aMoininal  segment.  Stigmatal  tubercles  quite  prominent.  Dorsum  of  thorax  and 
wing  sheaths  coarsely  shagreened.  Dorsum  of  abdominal  segments  rather  sparsely 
pnnctulate,  the  posterior  border  of  each  segment  being  smooth  and  shining.  The 
anal  segment  at  its  end  is  famished  with  several  (a  variable  number)  minute  recurved 
hook-like  spines.  From  the  apex  of  the  h<a<l  to  the  end  of  the  fourth  abdominal  seg- 
m«nt  the  dorsum  is  elevated  into  a  slight  ridge,  more  raarkeil  upon  the  abdominal  seg- 
ments than  upon  the  thorax. 

The  greater  locust  le.vp  gelechia  {QelecUa  pneudacacieUaj 
Cham.) — This  insect  has  been  very  common  on  the  locust*?  in  the  vicin- 
ity of  Wasliington  during  the  past  season,  which  leads  us  to  make  a 


*  Hyhlaea  ftcahra  Fabr.,  Cramhiis  n'assatitA  Haw.,  Htjpena  obcsalis  Steph.,  Bypena  erect 
alls  Guen,  female,  JLipena  scabralis  Gueii,  male*(8ee  Lintner  in  Canadian  Entomol- 
ogist, V,  81).  H.  (rectalis  var.  stihrufiJis  Grni^.  Trans.  Am.  Eat.  Soc.  iv,  p.  10;^.  (Groto^a 
List  of  the  Koctuidae  raiBprints  this  last  volume  as  3.) 
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note  of  the  appearance  of  the  immature  forms  and  their  work.  The 
egg  is  laid  on  the  under  surface  of  the  leaf,  and  the  newly-batched 
larva,  which  is  green  in  color,  with  black  head  and  thoracic  plate  and 
six  longitudinal  dusky  strii)es,  the  two  middle  ones  faint  posteriorly, 
spins  a  slight  web,  and  feeds  upon  the  lower  leaf  tissue  until  nearly 
half  grown.  It  then  usually  attaches  a  second  leaf  to  the  one  upon 
which  it  is  at  work,  and  lives  between  the  two  until  nearly  grown. 
Frequently  a  migratory  fit  seizes  upon  one  of  these  larvae,  and  it  not 
unfrequently  is  found  in  the  mines  of  one  of  the  other  locust  tineids. 
Indeed,  Mr.  Chambers  stiites  (Canadian  Entomologist,  \'ol.  iv,  p.  107) 
that  he  has  seen  one  in  the  act  of  boring  into  the  mine  of  LithocoUetis 
robiniella.  He  also  states  (American  Entomologist,  vol.  iii,  p.  60)  that 
the  larva  of  the  GelecMa  not  infrequently  eats  the  pupa  of  the  Lithocol- 
letis  in  such  cases.  In  cases  where  the  young  larvae  of  the  former  insect 
are  found  in  the  mines  of  the  latter,  however,  it  seems  probable  that  it 
is  more  the  result  of  accident  than  design.  The  full-grown  larva  is  large 
and  stout,  measuring  18  to  19"*°*  (about  ^  inch)  in  length.  It  is  quite 
round  and  plump,  and  tapers  considerably  from  the  third  abdominal 
joint  to  the  anus.  The  head  is  reddish  brown;  the  first  thoracic  seg- 
ment is  pale  greenish-brown,  with  its  anterior  margin  whitish  ;  the  body 
is  yellowish,  with  six  dusky  longitudinal  stripes,  of  which  tlic  two  lateral 
ones  are  broadest ;  frequently  the  two  middle  ones  are  very  faint.  The 
cocoons  of  the  late  summer  brood  were  found  upon  the  ground  under 
the  tre^.  Each  is  about  liO"*^  (.78  inch)  in  length,  somewhat  flat- 
tened, and  rounded  at  each  end,  and  is  composed  of  light-gray  silk. 
The  outside  is  closely  covered  with  one  or  more  leaves,  every  edge  of 
which  is  closely  fastened  down,  all  the  superfluous  material  being  cut 
olf.  Whether  the  larva  descends  to  the  ground  to  form  this  cocoon,  or 
whether  it  is  spun  upon  the  tree  and  falls  with  the  leaves,  or  is  cut  ofl: 
after  completion,  we  cannot  deiinitelj'  state,  but  the  latter  seems  most 
probable.  The  larva  does  not  transform  immediately  after  finishing  its 
cocoon,  but  passes  the  greater  part  of  the  winter  in  the  larval  stage, 
changing  to  a  pui)a  a  few  weeks  before  the  exit  of  the  moth.  One  larva 
which  spun  up  September  21  left  its  cocoon  on  January  11  for  some  cause 
or  other  and  wandered  around  the  breeding  cage  until  it  died.  The  pupa, 
with  the  exception  of  being  larger,  resembles  very  closely  that  of  G. 
robinieUa:  (See  page  — .)  The  moth,  which  issues  in  late  spring,  has 
an  expanse  of  wing  of  about  Gl"^"*  (.63  inch),  and  is  somber  in  color. 
The  fore  wings  are  dark  slate,  flecked  with  brown  and  white.  The 
hind  wings  are  of  a  very  pale  slate,  whitish  towards  the  base. 

It  will  at  any  time  be  easy  to  lessen  the  numbers  of  these  insects  by 
burning  over  the  grass  and  leaves  under  the  trees  during  the  winter, 
thus  destroying  the  chrysalides.  Two  ichneumonid  parasites  have  been 
bred  from  this  insect,  which  have  been  determined  by  Mr.  Cresson,  as 
Linneria  annulipcs  Cress.,  and  Perilitus  communis  Cress. 

The  coDLtNa  3I0TH  {Carpocapsa  pomonella)  in  Tasmania. — A  docu- 
ment has  been  received  from  Hobartown,  Tasmania,  which  embodies  the 
report  of  a  select  committee  of  the  house  of  assembly,  ''to  inquire  into 
the  destruction  of  fruit  by  the  codling  moth."  The  testimony  of  sev- 
eral prominent  fruit  growers  is  given,  and  in  the  appendices  a  varied 
testimony,  chiefly  from  American  souitcs.  The  final  recommendations 
ol  the  committee  are  as  follows : 

REPORT. 

Yonr  committee  have  held  two  sittiniis  siiico  Pnrl'nniont  met,  mid  after  a  cawfu] 
review  of  all  available  infonnation  collected,  l>otli  froui  Ameriran  and  TasmaniaD 
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Ronrcfs,  mul  after  taVing  tbe  evidence  of  Messrs.  Cionly  and  Latham,  liave  nraui- 
inonsly  come  to  tlie  lollowing  coucOusions: 

1st.  That  tho  time  of  year  is  such  that,  unless  immediate  action  ho  taken,  another 
uhole  seuvson  will  he  lost,  and  the  rava<;ej<  of  the  pest  greatly  exlendexl. 

•2d.  That  in  the  south  of  the  island,  at  least,  the  Carpnmpsn  poinoneUa  is  limited  in 
its  distribution,  and  offers  a  fair  chance  for  its  eradication  if  energetic  steps  are  at 
once  taken. 

3d.  That  no  individual  effort,  or  continuation  of  the  same,  will  he  of  any  avail  un- 
less assisted  by  legislative  euactnient. 

4th.  That  on  the  let  February,  l-SrO,  your  committee  recommend  there  he  appointed 
an  inspector  or  inspectors,  whoso  duty  it  shall  bo  to  see  ihat  all  diseased  fruit  is  re- 
moved from  tbe  orchard  and  destroyed. 

5th.  That  at  the  same  tiD)e  every  tree  in  an  infested  ;;arden  must  he  carefully  band- 
aged and  periodically  exan)iued,at  intervals  of  not  more  than  fourteen  days,  so  that 
any  grubs  that  may  have  aheady  escaped  froju  the  fruit-trees  he  tlien  trapped  and 
destroyed.  Later  on  in  tho  year  the  trees  to  he  cleared  of  loose  old  bark,  i^nd  lime  or 
other  gnib-destroying  wash  applied. 

6th.  To  meet  the  necessary  outlay,  your  committee  ]>ropose  that  a  tax  of  not  exceed- 
ing one  penny  per  bushel  jjor  annum  bo  levied  upon  all  apples,  pears,  and  plums,  such 
tax  to  be  paid  by  tho  grower  upon  the  net  marketable  proilnct. 

7th.  That  if,  after  being  warned,  any  person  n  fuse  to  rt  uiove  and  destroy  diseased 
fruit,  and  take  other  precautionary  measures,  it  shall  he  done  at  tho  sole  cost  of  the 
occupier  of  the  land. 

8th.  That  ou  this  rei)ort  being  approved  by  Parliament,  the  same  be  embodied,  in  a 
bill. 

EinVArvD  L.  Cr/JWTllER,  Chairman, 

COMMIITEE  Room,  January  'j;*.,  l^^.'rO. 

The  report  as  a  whole  is  one  of  coiisiderabh^  inieiost.  We  are  rather 
disappointed,  however,  to  see  some  five  paues  (Uvoted  t<»  the  subject  of 
a  tva^h  for  the  codling  moth,  without  the  nvsiilts  of  actii'il  experiments, 
since  it  seems  very  improbable,  from  the  knovrn  habits  of  the  insect, 
that  anything  in  the  nature  of  a  wash  applied  to  tho  trunk  of  the  tree 
will  have  the  slightest  eiiect  upon  its  ravages. 

In  this  connection  we  should  like  to  commend  the  active  efforts  which 
have  been  made  by  the  Michigan  entomologists  and  by  the  Pomological 
Society  of  that  State  to  improve  the  quality  of  their  apples  by  reducing 
the  ravages  of  the  codling  moth.  It  is  stated  that  the  reputation  of 
Michigan  apples  in  the  southwestern  markets  has  greatly  changed  fot 
the  better  within  the  past  year  or  two  in  consequence  of  these  efforts. 
The  present  year  the  society  has  offered  premiums  of  $oO  and  $25  for 
the  best  directed  and  most  persistent  eiforts  to  destroy  the  insect,  and 
it  is  hoped  that  the  offer  will  lead  to  many  interesting  and  valuable  re- 
ports of  experiments,  and  its  results  will  help  to  show  to  a  greatei*  or 
less  extent  the  value  of  concerted  action. 

The  PEACH-TilEE  BORER  {AcfjeHa  exitiom  Say). — Observatiotis  made 
last  spring  showed  that  upon  May  10  many  of  the  moths  had  already 
issued,  and  were  engaged  in  oviposition.  The  avenige  length  of  tlie 
egg  is  .5G""°  (.02  inch).  Its  width  is  a  little  over  one-half  its  length. 
It  is  subelUpsoidal  in  form,  and  one  end  only  is  either  squarely  or  some- 
what obliquely  truncate.  Its  color  is  a  beautiful  yellow-brown,  and  its 
whole  surface  is  so  sculptured  a&  to  have  tbe  appearance  of  being  laid 
with  irregularly  shax)ed  paving  stones;  having  just  the  appearance  of 
what  the  histologist  calls  pavement  epithelium.  Each  of  the  *' slabs  ^ 
is  covered  with  grooves  of  an  irregular  form.  The  eggs  are  deposited 
singly  and  are  stuck  to  the  surface  of  the  bark  on  their  sides  by  a 
gummy  secretion.  The  female  makes  no  effort  to  discover  a  crevice  in 
which  to  thrust  the  e^f:;.  One  female  was  seen  to  deposit  upwards  of 
twenty  eggs  upon  different  parts  of  the  trunk  of  one  tree,  usually  about 
one  or  two  feet  from  the  surface  of  the  ground,  in  the  space  of  about 
one  hour.    The  young  larvae  when  just  hatched  are  very  active  and 
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hare  many  long,  stiff  bristles  on  their  bodies.  Instead  of  borin^ic  throiig^h 
the  bark  they  seek  a  craek,  and  an  almost  incredibly  small  one  Mill  siifnce. 
An  article  has  been  ^oiD^i:  the  ronnds  of  the  a.uncultural  jouruals 
advising'-  a  new  remedy  for  the  licach-trec  bon'r.  'V\'e  quote  iiom  tlio 
Kaui-as  Farmer^l^Iarcli  28, 1880: 

The  best  war  to  pn>veiit  the  borer  from  g-Mtinp;  itiio  yonr  (roes,  and  the  best  becaut^o 
c:j.':*ii«;t,  spc(Mii*'st,:infl  ouiclvest  of  all  jjreve-ilives,  is  to  scrape  wilh  a  boo  the  soil  lr.»m 
aroii'Jfl  the  collar  of  the  tree  down  to  the  braiichin;^  of  the  roots,  and  bind  a  haudfnl 
ot'  ^n^-aJL:bt  straw  around  the  body  of  the  tree:  securinp:  the  si  raw  in  pbice  with  a  siujill 
eord.  return  tlie  soil,  which  will  keep  the  butts  of  the  straw  in  place.  Kcnew  tlio 
Rtra  .V  every  8priii,<;,  and  be  careful  that  the  straw  covers  the  bark,  leavin*^  no  gaps 
exposed,  and  a  peach-tree  borer  will  never  di.^tnrb  the  orchard.  V/o  practiced  this 
plan  on  a  p<*ach  orchard  for  several  years,  and  never  iiad  a  tree  thus  protected  injured, 
wliile  one  left  exposed  was  sure  to  be  attacketl. 

The  straw  certainly  would  be  ellicacions  in  keeping:  the  moths  from 
depositing  their  egj;s  on  the  bark  which  is  thus  protected,  but  higher 
up  tlie  tree  would  not  have  the  same  freedom;  and  it  is  not  nncommon 
that  the  larvae  of  this  insect  are  found  boriii;;-  into  the  trniik  of  a  tree 
several  feet  from  the  ground.  Inasmuch,  however,  as  it  would  be  mucli 
easier  to  watch  for  the  borers  and  destroy  them  on  the  upper  part  of  the 
trunk  than  at  the  base,  this  remedy  might  ])rove  of  advantage. 

Foiu'  sx)ecies  of  parasites  have  been  bred  from  the  peach-tree  borer  the 
past  season — two  chalcids  and  two  small  ichneumonids,  the  one  belong- 
ing to  the  genus  Mia-ocaster  and  the  other  to  the  genus  Bracon.  These 
will  be  described  and  ligured  in  a  future  article. 

Anarsia  LiNEATELLA  Zellcr. — This  insect  has  long  been  known  as 
a  serious  pest  in  peach  orchards,  destroying  the  terminal  twigs  of  the 
ti*ees.  The  young  cater])illar  begins  its  work  in  the  spriug,  at  the  time 
or  Soon  after  the  shoots  begin  to  grow.  These,  when  from  one-half  inch 
to  one  inch  in  length,  are  ])uucl:ured  at  the  base  and  arc  eaten  off  com- 
pletely. The  leaves  of  the  bud  inifold  and  tlien  wither.  The  twig,  al- 
though severed,  does  not  drop  oil",  but  is  held  in  place  by  the  gummy 
substance  which  exudes  from  the  wounil.  Occasionally  all  the  twigs  on 
a  tree  are  thus  destroyed.  This  insect  has  also  been  found  by  Mr.  Wm. 
Saunders  boiing  into  the  crown  and  roots  of  strawberries  in  Ontario.* 
And  during  the  past  summer  I  found  the  peculiar  reddish  larvae  in 
peaches  which  were  grown  on  Blackistone  Island,  Virginia.  A  search 
revealed  them  also  in  peaches  on  the  department  grounds.  The  larva 
leaves  the  peach  before  tiansforming,  and  suspends  itself  to  the  outside 
of  the  fniit,  spinning  no  cocoon  at  all.  The  twig-inhabiting  individuals 
mature  in  this  latitude  during  jMay  and  June.  The  fruit-inhabiting 
larvae  are  found  during  the  latter  part  of  July  and  in  August,  and 
mature  duiing  September.  It  thus  appears  that  the  species  is  two- 
brooded:  the  early  brood  feeding  in  the  terminal  twigs  and  buds,  while 
the  later  brood  inhabits  the  fruit. 

As  a  remedy,  the  trees  should  be  examined  early  in  May,  and  all  dying 
twigs  pruned  and  burned,  thus  destroying  the  larvae. 

An  interesting  chalcid  parasite  has  been  bred  from  this  insect,  which 
w^e  have  not  had  time  to  describe  and  name  for  this  rei>ort. 

The  lime-tree  "WINTER-^ioth  (Hibemia  tiUaria  Harris). — I  have 
received  quite  a  full  account  of  this  insect  from  Mr.  D.  W.  Coquillett,  of 
Woodstock,  111.,  but  for  want  of  space  I  am  compelled  to  condense  it 
briefly  in  the  form  of  this  note. 

It  seems  that  this  insect  has  been  doing  considerable  d  ant  age  to  the 
orchards  in  Northern  Illinois  during  the  past  few  years.    Many  species 
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of  trees  are  iujnred  by  it.  The  worms  appear  in  May,  aud  eat  the  fo- 
liage of  the  apples,  elms,  &c.,  until  they  attain  their  t'lill  ^^rowth  in  late 
June.  They  then  descend  into  the  ground  and  transform  three  or  four 
inches  below  its  surface.  The  moths  issue  in  October,  and  the  iclnglcss 
female  ascends  the  nearest  tree,  where  copulation  with  the  winged  male 
takes  place.  The  female  is  furnished  with  an  extensile  ovipositor,  with 
which  she  thrusts  her  eggs  under  loose  bark  and  in  crevices  on  the 
trunk  and  large  limbs.  The  sudden  appearance  of  these  insects  in  or- 
chards'widely  separated  from  previously  infesled  trees  is  accounted  for 
by  Mr.  Coquillett  by  the  sui)i>osition  that,  while  in  copulation,  the  male 
liies  with  the  female. 

Among  the  natural  enemies  of  this  insect,  the  ones  most  fix*<]uently 
met  with  are  the  Fiery  and  the  Kummaging  Ground  Beetles  (Calosoma 
callidum  and  C.  scrutator).  Mr.  Coquillett  states  that  he  has  li*equently 
found  the  latter  climbing  about  in  the  tops  of  trees  searching  for  the 
caterpillars.  The  blue-jay  is  mentioned  as  being  among  the  most  ef- 
fective of  the  bird  enemies  of  the  worms. 

As  to  remedies,  the  bandages  aud  traps  used  for  the  ordinary  spring 
canker-worm  will  answer  admirably,  though,  owing  to  the  somewhat 
different  history  of  the  insect,  they  should  be  applied  at  a  different  time 
in  the  year.  The  object  being  to  i>revent  the  wiii '^less  female  moth  from 
ascending  the  tree,  the  bandages  should  be  placeil  in  position  by  the 
first  of  October  and  continued  for  six  weeks  or  more.  Mr.  Coquillett 
has  found  that  tarred-paper  bands  are  as  serviceable  and  cheap  as  any- 
thing that  can  be  found.  Ordinary  carpenters'  sheathingpaper  is  the 
best.  A  strip  of  the  ordinary  width  should  be  tied  around  the  base  of 
the  tree,  leaving  no  part  of  the  trunk  exposed  between  the  paper  and 
the  ground.  The  tar  with  which  the  paper  is  then  smeared  should  be 
mixed  with  a  little  castor  oil  to  prevent  it  from  hardening  too  rapidly. 

The  lime-tree  winter-moth  is  represented  in  all  stages  at  Plate  VI,  fig.  4. 
The  colors  of  the  larva  are  bright  yellow,  lighter  beneath,  with  ten  crinkly, 
longitudinal  lines  down  the  back,  and  a  rust-colored  head.  The  male 
moth  has  rusty,  buff  fore  wings,  while  the  hind  wings  are  much  lighter. 
The  female  is  grayish,  with  a  paiallel  row  of  black  patches  down  its 
back. 

The  resin  inhabiting  Diplqsis  {Diplom  reslnicolaO.  S.).— In  1S68 
Mr.  Sanborn  exhibited  before  the  Boston  Society  specimens  of  a  *'Ce- 
cidomyions  lar\a,''  which  he  had  found  feeding  in  companies  of  thirty 
or  forty  in  the  pitch  exuding  from  wounds  in  the  bark  of  Phius  rigida. 
^'  Whether  they  were  the  prime  cause  of  the  injury  to  the  tree  was  not 
plainly  apparent.' '  (See  Proc.  Bost.  Soc.  Kat.  Hist.,  Xll,  93.)  In  the  pro- 
ceedings of  the  Entomological  Society  of  Philadelphia,  1871,  p.  345, 
Osten-Sacken  records  the  discovery  of  similar  larvae  in  tlie  exuding 
resin  of  Pinus  inops  at  Tarrytown,  K.  Y.  These  he  reai*ed  to  the  perfect 
state,  and  gave  the  species  the  name  Diplosis  rcsinicola. 

Early  in  May  the  two  or  three  year  old  branches  of  rinmdnops  in  the 
vicinity  of  Washington  were  observed  to  be  quite  extensively  infested 
by  these  insects,  which  were  then  in  the  larva  state  and  actively  feeding. 
They  shortly  turned  to  pupae,  and  the  first  midge  emerged  May  2G.  On 
June  11  larvae  of  the  same  species  were  found  upon  the  twigs  of  Pinus 
rigida  at  Ithaca,  N.  Y.  Pupae  were  also  found  in  tlu^  same  twigs,  and 
June  13  thefirst  midge  issued.  In  February,  1880, 1  collected  specimens 
of  similar  larvae  at  Orange  Lake,  Florida,  on  twigs  o^  Pimis  taeda^  which, 
upon  the  ap])earance  of  the  adults  on  March  1,  were  found  to  Ixi  of  the 
same  species. 

Plat43  Vlj  tig.  5  shows  well  the  work  of  this  insect.    The  lumps  of  exud- 
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ingresj-.i  may  coiitiiiu  lix)in  two  to  thirty  of  tbe  hirvae,  which,  when  ftiU 
gi'own,  ineasiire  on  an  average  G" "°  (about  one-quarter  of  an  inch)  in 
length.  While  still  feeding  they  are  pale  orange  in  color,  but,  after 
ceasing,  they  become  of  a  briglit  orange.  The  spiracles  of  the  anal  seg- 
ment are  at  the  summit  of  two  protruding  tubercles,  and  around  each 
is  a  small  whorl  of  four  fleshy  papillae.  The  other  spiracles  are  small 
and  black.  The  larvae  are  mnch  elongated,  and  are  widest  at  the  6th 
segment ;  the  under  sides  of  segments  1  to  7  are  furnished  each  with  two 
transverse  rows  of  short  black  or  brown  spines,  probably  for  locomotive 
purposes.  While  burrowing  in  the  bark  and  resin  the  anal  tubercles 
are  always  at  the. surface.  When,  however,^ the  lai^va  contracts  to  pu- 
pate, the  end  of  the  body  is  drawn  in,  but  an  open  channel  is  left  so  that 
th«  air  has  free  access.  When  about  to  give  out  the  adult,  the  pupa 
works  its  way  to  the  surface  of  the  resin  and  protrudes  half  its  body,  so 
that  there  is  no  danger  of  the  midge  becoming  fastened  in  the  sticky 
gam.  Dried  lumps  of  resin  fairly  bristling  with  protruding  pupa  skins 
are  a  common  sight  on  trees  affected  by  these  insects. 

The  adult  insect  is  large,  measuring  9"""  (.354  inches)  in  wing  expanse. 
Tbe  head  is  blackish,  the  thorax  gray,  and  the  abdomen  dark  red.  The 
male  antennae  are  26jointed,  with  alternate  single  and  double  joints,  all 
pediceUed ;  the  female,  14-jointed.  The  main  peculiarity  of  the  adult 
form  is  in  the  remarkable  gibbositj^  of  the  head,  the  eyes  joining  to- 
gether at  the  summit  and  covering  nearly  the  whole  head.  The  wing 
venation  and  other  points  are  shown  in  the  plate.  The  resin  exuding  from 
the  wounds  on  P.  inaps  is  perfectly  clear,  and  permits  one  to  count  the 
number  of  the  larvae  and  to  watch  their  every  motion. 

Upon  the  Loblolly  pine  (P.  tueda)^  however,  it  is  milky,  and  the  pres- 
ence of  the  insect  cannot  be  ascertained  without  opening  the  mass. 

We  have  as  yet  no  data  upon  which  to  state  definitely  whether  the 
eggs  of  the  midge  are  laid  upon  the  uninjured  bark,  and  it  is  the  work 
of  the  larvae  in  the  bark  which  causes  the  resin  to  exude,  or  whether  it 
is  only  in  resinous  exudations,  caused  by  a  bruise  or  by  the  work  of 
some  other  insect  that  the  eggs  are  laid.  In  the  clear  lumps  on  Finns, 
inopit  the  larvae  are  always  observed  with  their  heads  ajiplied  to  the 
abraded  bark. 

Somewhat  similar,  though  evidently  distinct,  larvae  were  found  feed- 
ing in  the  resin  exuding  from  the  wounds  made  by  the  larva  of  Retinia 
Comstockiana  in  the  twings  of  Finvs  rigida.  It  is  ])robable  that  they  may 
be  Osten-Sacken's  Cecidomyia  plnus4nopsj  but  it  is  ditiicult  to  say  posi- 
tively, as  his  description  of  this  species  is  so  very  indetinite. 

A  Ni:w  WHEAT-FLY  {Chlovopg  pvoxima  Say). — April  19, 1880,  speci- 
mens of  an  insect  infesting  wheat  were  received  from  Mr.  E.  Schneider. 
Fairview,  Todd  County,  Kentucky.  The  wheat  had  been  doing  well 
until  within  a  few  weeks  of  the  time  of  sending,  when  it  began  to  turn 
yellow  in  spots.  Examination  showed  the  insects  working  between  the 
blades  and  seemingly  .trying  to  reach  thellrst  joint.  While  some  injury 
had  been  done  to  the  crop,  it  was  still  not  at  all  seriously  affected,  as 
there  were  hi  nearly  every  case  (Miough  uninjured  and  quite  vigorous 
stalks  left  in  each  ])lant  to  insure  a  good  croj). 

The  first  sp<H*imens  receivetl  were  dried  up  greenish  yellow  lai^vae. 
AVhen  alivt^  th<  y  had  evidently  been  fat  maggots  of  about  I*""  (.27  inch) 
in  length.  A  few  days  later  additional  specimens  of  the  infested  wheat 
were  received,  in  which  were  found  several  puparia  (corresponding  to 
the  so-called  '•  tiaxseeil  ^  state  in  the  Hessian  fly).  These  were  of  a  light 
yellowish  color,  and  the  outer  skin  was  so  transpavent  that  the  inclosed 
pupa  could  be  readily  seen.  They  were  about  G" 'long  by  2""^  broad. 
17  AU 
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Two  Jidult  flies  issued  on  May  10,  aud  proved  to  be  specimens  of  Chlo- 
rops  projnvia,  dcjscribcd  many  years  ago  by  Say  from  siiecimens  collected 
in  Indiana.  So  far  as  can  be  ascertained,  the  habits  of  this  fly  have  not 
been  recorded^  tliough  they  might  well  have  been  suspected  from  the 
habits  of  allied  known  species.  In  his  second  New  York  report.  Dr. 
Fitch  described  eight  species  belonging  to  the  same  family  {Oscinidae), 
and  stated  that  he  had  found  them  in  abundance  by  sweeping  the  wheat 
with  a  net.  In  Europe  closely  allied  flies  have  always  been  among  the 
most  prominent  enemies  of  the  grain  crops.  As  long  ago  as  1750  Lin- 
naeus  estimated  that  the  damage  done  by  Chlorops  frit  to  the  barley 
crop  in  Sweden  amounted  to  one  hnndre<l  thousand  golden  ducats  (half 
a  million  of  dollars)  annually. 

The  species  under  consideration  was  called  proxima  by  Say  on  account 
of  its  very  close  relationship  with  the  destructive  Chlorops  lineata*  of 
Europe,  the  only  distinguishing  mark  of  importance  being  that  the  back 
of  the  abdomen  in  the  American  specimens  is  yellowish,  while  in  the 
European  individuals  it  is  pale  greenish  black.  The  ravages  of  0.  lin^ata 
with  those  of  other  allied  insects  in  France  were  the  occasion  of  the  ap- 
pointment of  M.  Olivier  by  the  Society  of  Agriculture  in  1812  to  investi- 
gate their  habits.  M.  Olivier  was  followed  in  this  work  by  M.  Au- 
douiUj  Herpin,  and  Querin-M^neville.  As  the  result  of  their  investiga- 
tions it  was  discovered  that  the  adults  of  C.  lineaia  were  most  abundant 
in  late  May  or  early  June,  when  they  paired  and  the  females  deposited 
their  eggs  upon  the  wheat  stems  just  below  the  sheaths  of  the  ears, 
which  are  then  forming.  The  larvae  made  small  external  burrows  down 
to  the  first  joint,  which  never  reached  the  heart  of  the  stems,  but  which 
Reformed  the  heads.  Upon  reaching  the  iirst  joint  the  larvae  had.  at- 
tained full  growth  and  transformed  at  the  ends  of  their  burrows.  In 
September  the  adults  again  made  their  appearance  and,  after  living 
many  weeks,  coupled  and  deposited  their  eggs  upon  the  rye  and  corn 
quite  recently  sown,  the  larvae  feeding  upon  and  deforming  the  central 
shoot,  living  between  the  stem  and  the  sheath.  The  remedies  advised 
were,  flrst,  hand  picking,  pulling  up  and  destroying  the  infested  x^lants; 
only  practicable  upon  a  very  small  scale ;  second,  rotation  of  crops. 
Curtis  has  advised  dusting  with  soot  or  lime  upon  the  appearance  of  the 
flies  in  autumn  to  prevent  the  deposition  of  eggs. 

As  regards  C  proxima^  it  will  in  all  probability  be  found  to  be  double 
brooded,  one  brood  upon  winter  wheat  and  the  other  upon  spnng.  Its 
habits  and,  more  particularly,  its  per  loth  are  not  well  enough  known  to 
enable  us  to  suggest  a  remedy,  but  it  is  weU  Worth  careful  study. 
Wherever  it  is  found,  the  date  of  the  appearance  of  the  flies  both  in  the 
fall  and  spring  should  be  carefully  note<l,  as  it  is  possible  that  late  or 
early  sowing  would  aftect  its  increase.  The  colors  of  larva  and  i)ui)a 
have  already  been  given :  the  adult  is  bright  yellow  with  the  darker  por- 
l)ortions  black.  Its  body  is  4.3""'  (.134  inch)  long,  aud  the  wings  when 
closed  extend  for  a  considerable  distance  beliind.  • 

The  Texas  heel  i  ly. — Specimens  of  a  so-called  Texas  cattle  heel 
fly  were  received  during  the  Avintcr  from  Mi\  E.  K.  Carr,  of  KeiTville, 
Kerr  County,  Tex.,  and  in^oved  to  be  nolliin^-  inoro  than  the  common 
hot  fly  oL'the  ox  {Jiypodcrma  {(k^lrun)  horis  Deg.). 

The  woolly  apple  louse  {Sch'rjnieura  Miilijtra  Hausm.)— To  the 
excellent  article  on  this  insert  by  Dr.  Cyrus  Thomas  in  his  last  rej)()rt 
(Transactions  of  the  I)ei)artment  of  A.i;ricnl(iire  of  Illinois,  187S,  Vol. 
XVI,  ]).  128)  we  have  not  much  to  add.    Some  few  o})srrvations,  however, 

*  CoD.sideivtl  by  (iiueliu  to  be  wy nuuymous  with  Chlorojin  iuiniopm  ol'  Curtia,  C.  HOSuUk 
Meigen,  aud  C.  glabra  We&twood. 
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made  durinjj  the  past  season,  may  here  be  giveu  as  suppleuuMiting  that 
l«per. 

In  Washington  during  the  past  winter  the  trunk  foim  has  maintaine<I 
itself  upon  the  trunk  throughout  the  whole  winter  without  the  interven- 
tion of  a  winter  egg,  and  the  root  form  has  done  the  eame.  The  winter, 
however,  has  heen  an  unusually  mild  one. 

The  winter  egg  was  found  on  several  occasions  during  the  winter  in 
crevices  of  the  bark  over  which  a  colony  had  been  stationed  during  the 
summer.  It  was  a  rather  long  ovoid,  measuring  .822"""  (.12  >  inch) 
in  length  and  was  very  similar  to  the  winter  egg  of  Coloplia  vlimcola 
(Fitch),  as  described  by  Riley  in  Bulletin  Xo.  1,  Yol.  V,  Hayden's  Survey. 

This  egg  was  laid,  as  Professor  Thomas  supposes,  by  a  wingless  fc- 
mide,  differing  from  the  ordinary  agamic  form  to  a  certain  extent. 
These  females  we  only  know  from  finding  their  i;kins  around  the  win- 
ter egg^  since  they  often  die  without  deiK>siting  it.  The  males  we  have 
not  seen. 

We  would  take  exceptions  to  the  following  statement  in  Dr.  Thomas's 
article : 

So  far  as  the  method  of  propagation  lRO()nc(>nie(l,  if  has  boen  sTiown  l>y  Dr.  William 
M.  Smith,  of  New  York,  that  it  differs  slijrhtly  fmm  the  tnie  Aphide**,  in  that  the  young 
larva  prodnced  by  the  agamic  females  are  incloMMi  in  the  tliin  egt?-shap*^d  covering 
heretofore  nientioncnl,  from  which  th/^y  hav<*  to  fre«  themselves  in  a  inaiiiuT  analogous 
to  hatching.  The  remanis  of  this  covering  may  often  ))e  seen  at^nrlied  io  the  tip  of 
the  abdomcTi,  and  is  donbtlesa  the  supposed  cottony  secretion  alluded  to  by  l)r.  Fitch 
in  his  description  of  the  young  larvae. 

Mr.  Howard  has  re])eatedly  watched  the  hirth  of  the  young  of  the 
icingless  agamic  females,  and  positively  states  that  tliey  are  bom  with- 
out tbe  enveloping  pellicle  or  pseudovum.  While  the  head  and  its  ap- 
pendages were  still  within  tlie  mother,  he  has  seen  the  legs  kicking  vig- 
orously outside.  Judging  fmm  analogy,  however,  the  young  fiW  the 
winged  viviparous  females  would  l>e  bom  within  a  pseudovum,  and  it 
was  probably  these  which  Dr.  Siuith  observed  (we  have  no  information 
as  to  where  the  paper  was  publisliod),  and  firom  which  he  has  drawn  too 
hasty  a  conclusion.  In  the  births  which  were  observe^l,  more  or  less 
of  the  waxy  (not  cottony)  excretion  was  observed  at  the  tip  of  the  abdo- 
men of  the  young  louse  from  the  moment  that  its  abdomen  was  perce])- 
tible,  thus  showing  that  Dr.  Fitch  was  not  noeossarily  mistaken  on  tliis 
l)oint. 

That  the  above  ground  c<doiiies  air  usually  si nrtcd  by  migrating  indi- 
viduals from  the  roots  or  from  t*;^gs  laid  near  tlie  grouud  we  consiiU'r  as 
probable,  since  a  rog^ilar  u])AAard  progrossion  w;is  observed  tlirongh  the 
.summer,  the  suckers  being  first  aliec'tf^d  ]>y  ytniiig  li(*e,  which  Avore  seen 
to  issue  from  the  ground,  and  the  higher  ])juis  of  the  tree  at  a  later  pe- 
riod. "When  working  upon  stickers,  the  little  colonics  scciiumI  jncfcr- 
jibly  to  gather  in  tiic  axils  of  the  loaves,  soon  causing  tiie  leaves 
to  fall  ofu  TJiey  were  also  almost  invavialdy  upon  the  tender  and 
greener  side  ot  a  shoot,  rather  than  uim)u  the  brown  and  more  N\eather- 
lu'aten  side. 

As  regards  the  natural  enemies  ol'  the  woolly  lonse,  ])ei]ia]»  ihe  most 
eHeetive  are  the  spiders,  many  of  litem  N|)inning  wcbs  directly  o\er  a 
colony  of  liee  and  living  at  Ihcir  ease,  takinix  th«*ii'  food  ulitMi  iI.cn  de- 
sired. The  next  in  efneioncy  were  (liccijaicid  llicv;  (Krtophiut.s  waH  \iaU\.] 
Plate  VI,  fjgO.} 

Tlie  roof  louse  syrphus  tiy  (iMwumably  the  J'ijpiyi  railii-ntt}  <»!  \\;:lsii 
and  Jiiley^,  has  also  been  tbiual  in  considerable  mnnbi^rs.  '\\\\\\  ilje  cu;:.^ 
of  this  tly  are  laid  in  the  midst  of  tlie  waxy  excreliou  and  not  m  -n  ;ii;.* 
bark  of  the  tree,  is  showTi  by  the  fact  that  among  a  uuud>er  ol  bee  w  iuei'i 
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were  carefully  collected,  placed  iu  a  pill-box  and  neglected  for  several 
days,  were  found  two  half-grown  syii)hu8  larvae,  which  must  have  been 
jiresent  iu  the  egg  state  when  the  lice  were  placed  in  the  box.  Many 
(yhrysopa  cocoons  were  found  in  the  neighborhood  of  the  colonies,  and 
the  huvae  of  CoccineUa  O-notata  were  quite  abundant. 

As  to  remedies,  the  above-ground  colonies  are  readily  destroyed  by 
almost  any  of  the  old  insect-washes.  Their  waxy  water-proof  covering, 
liowever,  renders  it  necessaiy  that  the  application,  if  very  liquid,  should 
be  thoroughly  applied.  The  root  individuals  ai-e  almost  as  difficult  to 
get  at  as  the  celebrate*!  grape  phyUoxera.  A  heavy,  damp  soil  seems  to  be 
inimical  to  them,  while  in  a  dry,  porous  soil  they  flourish.  Hence  it  has 
been  recomniend(Hl  that  the  earth  around  the  crown  of  the  tree  should 
be  kept  hollowe<l  into  a  sort  of  a  basin,  in  order  that  the  water  may  col- 
lect there.  It  has  also  been  recommended  to  clear  away  as  much  earth, 
as  i)ossiblo  liom  tlit*  u])per  roots,  and  pour  on  strong  soap-suds  or  hot 
water.  It  is  very  probable  that  the  extensive  series  of  exi>eriments,  now 
being  ma<le  in  Fram^e  foi*  the  i)urpo8e  of  ascertaining  an  effective  remedy 
for  the  i)hylloxera,  will  bring  to  light  some  application  which  will  be 
equally  apj)licable  to  our  apple  root  lice. 

A]\'EW  rAKAsrj'E  ON  THE  CABBAaE  PLA>'T  LOTJ.SE. — ^Nuuierous  Spec- 
imens of  a  small  hymenopterous  parasite  were  bred  from  si>ecimens  of 
the  well-known  cabbage  plant  louse  (Aiylm  brmsicae  Linn.),  which  were 
received  from  IMr.  Kusha  Denise,  of  2sorfolk,  Ya.,  Februaiy  27,  3880. 
These  ijaiasites  ])roved  to  belong  to  an undescribed si)ecies.  Tliey  were 
referred  to  Mr.  E.  T.  Cresson,  who  clmracterizes  them  as  follows : 

TitioxYS  3»icnN's  Cresson  (n.  sp.) 

Female. — Piroous  or  f^hiiiiiip;  black,  smooth  nnd  polisln-'d,  impuuc  tiiroil ;  clypeus  autl 
niaudihles  <lnU  t^slaccous,  palpi  whitish;  antennae  ])lackish,  sometimes  more  or  less 
]>alo  heuealb,  14- jointed,  the  jointH  faintly  tinted  or  grooved,  the  last  ono  longest: 
"wings  hyalin*s  snbii  idencent,  sti^raa  subhyaline ;  legs  dull  testaceous,  the  femora  and 
tibiae  vaiicd  more  or  less  wilh  luscons;  alulonicn  brown  or  pale  piceous,  venter  pale. 
Length,  .10  —  .12  inch. 

Male. — Aiitonnao  longer.  17-jointed;  legs  black  or  luscons,  thi*  anterior  pair  gen- 
erally paler,  trochant^^i-M,  base  of  tibhie  and  of  the  tarsi  <luU  testivcoonH. 

ffab. — ^Norfolk,  ^'a.     I'arasitic  upon  Aphis  brasaicae. 

Fuxfu  AS  iX'SECTiciBES. — The  foUowiu.*;  results,  coii(\'used  ivom  a 
valuable  i)ai)er  by  Prof.  A.  X.  Prentiss,  of  Cornell  University,*  may  be 
given  as  corroboiatin^ii^  the  results  i*eached  by  the  department  in  its  ex- 
periments npon  Ah'fia,  an<l  published  in  the  Rci)ort  on  Cotton  Insects. 

The  writer  finds  that,  nlthough  tlie  air  of  his  laboratory  and  the  ad- 
joining- rooms  boeouies  tilled  with  innumerable  spores  durinp;  the  sciison 
when  molds,  yeast,  ami  other  fungi  are  cultivated  by  his  classes  in  my- 
<*olog:y,  ])lants  growing  in  tlie  various  rooms  are  often  gre.ntly  infested 
with  ai)liid(»s  aii<l  scale  insei'ts  which  do  ]iot  appear  to  be  subject  to  any 
disease,  Avliih*  on  the  other  hand  fungoid  diseases  not  rarely  attack  the 
plants  themselves.  From  this  it  a])peai*ed  improbable  that  yeast  and 
eommon  molds  could  be  made  eflicacious  in  the  destruction  of  noxious 
insects ;  but  with  a  view  to  ascertaining  as  niany  facts  as  possible  bear- 
hig  upon  the  snbjrct,  a  series  of  exj)eriments  upon  house  plants,  gi*ow- 
ing  under  eonditions  favorable  to  the  growtli  of  fungi,  were  carried  on 
by  Professor  Prentiss  and  his  assistant,  Mr.  Ilenry. 

IManls  infested  with  a])hides  scale  insects,  or  red  spiders  were  isolated 
in  vai  i(ais  ways  and  the  insects  counted,  or,  where  this.iM)uld  not  be  done 

*•  Destruclion  «)L'  Obnoxious  Insects  by  moans  of  Fungoid  Growth,"  American  Nat- 
uralist,  lcS(J.  Thnuigh  the  eourtesy  of  Professor  Prentisij,  I  have  been  able  to  Jrtudy 
the  iuauu»crii>t  of  this  paper  i>rior  to  its  publication. 
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on  aecouut  of  their  great  numbers,  the  insects  were  carefully  reinovetl 
from  all  but  a  few  leaves,  and  those  allowed  to  remain  were  numbered. 
Yea«t  in  an  active  stat^  of  fermentation  and  from  several  makers  was 
then  applied  so  as  to  drench  the  insects  and  all  parts  of  the  plants;  and 
in  some  cases  oi>€n  vessels  filled  with  yeast  were  placed  below  the  plants. 
In  some  cases  the  foliage  of  the  plants  was  found  much  disfigured  by 
brownish  blotches,  apparently  caused  by  the  yeast.  Sometimes  the  in- 
sects multiplied  rapidly  after  the  api)lication  of  the  fungus,  and  a  very 
few  which  died  were  not  found  to  contain  the  spores  or  mycelium  of 
fungi  so  fai*  as  could  be  seen  by  a  careful  examination  with  high  ])owers 
of  the  microscope,  and,  indeed,  this  may  be  given  as  the  general  result 
of  the  experimentij  carried  on  whei'e  the  humidity  of  the  air  was  not  ex- 
cessive. At  other  times  the  aphides  died  in  considerable  numbei's ;  and, 
when  placed  on  pieces  of  moist  earthenware,  the  dead  insects  devel- 
oi)ed  quantities  of  hyphae,  which  were  recognized  by  their  Ihiit  as  be- 
longing to  one  of  the  molds  (M^wor  sp.)  This  result  is  especially 
noticeable  in  an  experiment  (So.  o)  in  w^hich  the  plant  was  placed  in 
a  close  Wardian  case,  where  the  moisture  alone  might  have  caused 
the  death  of  the  insects,  and  where  the  torulae,  covering  everything, 
would  naturally  tend  to  assume  the  mucor  form,  and  the  ever  i>resent 
spores  of  molds  to  develop  mycelium  and  this  fruit.  A  test  experiment 
(No.  9)  in  which  aphides  not  subjected  to  the  yeast  treatment  became 
covered  by  a  fruiting  mucor  goes  to  show  that  too  mucli  (»redit  must  not 
be  given  to  the  yeast  as  the  cause  of  the  death. 

From  his  experiments  Professor  Prentiss  concludes  that  yeast  cannot 
be  regarded  as  a  reliable  remedy  against  such  insects  as  eouuuouly  aftect 
plants  cultivated  in  green-houses,  rooms,  and  parlors,  while  it  may  iujiue 
some  plants  by  disfiguring  their  foliage  and  giving  rise  to  molds  on  the 
jars  aiid  soil  in  which  they  are  gi'own ;  but  the  fact  that  some  insects  are 
subject  to  fungoid  epizootics  renders  it  possible  that  we  may  yet  be  able 
to  induce  diseases  of  this  nature  at  will. 

While,  therefore,  the  practical  apiiUcation  of  fungi  as  insecticides  is 
as  yet  fai*  from  being  an  assured  success,  and  climatic  conditions  must, 
necessarily,  be  always  Ciirefully  considered  iji  applying  remedies  of  this 
natuie,  even  after  it  is  demonstrated  that  they  can  be  successlully  ap- 
plied under  the  most  favorable  conditions,  ^lit  we  Ijclieve  that  the  sub- 
ject is  worthy  of  much  careful  study  and  experimentation,  especially 
with  a  view  to  cidtivating  destructive  fungi  in  Pasteur's  fluid,  sweet- 
ened paste,  and  other  substances  known  to  be  favorable  to  the  growth 
of  the  seorganisms,  in  which  they  may  be  extensively  propagated,  and 
with  which  they  may  be  readily  applied  to  plants  infested  with  the  iu» 
sects  it  is  desirable  to  destroy. 
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[When  the  figaree  arc  pnlarjcrtHl.  the  natural  size  is  indicated  by  a  hair  line.  J 


Explanation  to  Plate  L 

ym.l.—HcUophila  unipunctaf  ejigs,  pupa,  and 
adult.    (Original.) 

Fio.  ^.—Kemoraea  lenc^nias,  larva,  puparium,  and 
a<lult ;  also  fore  part  of  an  army- worm  show  lug 
placing  of  parai^itic  eggs.    (Origiunl.) 

FlcJ.  Z.—Heliophila  unipuncta,  larva.     (Ori^nal.) 

"S'lGA.—Cicadula  exiiiosa.    (Original.) 

jTiG.  5. — Cicidomyia  trifoUi,  larva,  cocoons,  and 
adult    (Original.) 

Fig.  B.—Languria  f»orctrit,cggs,  larva,  pnpa. adult, 
and  macner  of  w«rk.    (UriainaL) 

Explanation  to  Plate  II. 

TjQ.l.-~Lavema  sabalella,  larva,  pupa»  aduU,  :iufl 
manner  of  work.    (OriginaL) 

Fig.  2.—Aspidi8ca  spUndorifereUa ;  a,  leaf  of  aj»i»V 
showing  work ;  b,  summer  larva ;  r,  larva  in  ca,Me 
traveling;  d,  cases  tied  up  for  winter;  e,  lub«, mat- 
ing kirva;  /,  pnpa ;  g,  moth ;  A,  pitrawte.  (<  »vi^'- 
inal.) 

Explanation  to  Plate  III. 

Fkj.  1. — Twig  of  grape-vine  withlarvae  and  adultn 
of  Grapiodcra  chalifbea.    (Original.) 

Fig. 2. — Gmptodera  chahjb<wi,  lai-va,  adult  hind 
femur  of  adult.    (Original.) 

'FlO.Z.^Arti2J'US  Jloridantts,  adult  and  n^uUs  of 
work.    (Original.) 

Fio.  4.— Crtoccm  asparoffi,  eggs,  larx-a,  adult. 
(Original.) 

Fig.  5.—PhakeUura  hyalinilalii,  larvae,  pupae,  nud 
adnlts.    (Original.) 

Tig.  G.—Tachina  parasitic  npon  th«  meloii-nonu. 
(Original.) 

3:xpf.\NAiiON  TO  Plate  IT. 

yiCr.  ^ .'—Kemnfnn shnilarU;  a,  egg ;  b,  youug Jarva ; 
c.  full-growu  larva  :  d,  anal  segment  of  fulI-groNvn 
larva ;  f,  cocoon ;  /,  adult.    (Original.) 

202 


Explanation  to  Platr  IV.— Continued. 

Tlo.2.—Coriithuca  arcvata,  adult.  (Original.) 
Fig  3. — Con/thuca  arcuata,  eggs  and  immature  in- 
dividual. (Original.) 
ViG.i.-^LithocoUetis  hamadtyadella ;  a, mine;  ft, 
young  larva;  c,  fnll-grown  flat-form  larva;  d, 
Iiea<i  of  same,  enlarged ;  a,  antenna  of  same,  en- 
larged ;  /,  round-form  larva  from  above ;  <;,  $iame 
fi oin  helow  ;  h,  head  of  same,  enlarged :  i,  an- 
linna  of  si^me,  enlarged;  Jb, maxilla  and  palpns 
«>t'  same,  enlarged;  i,  labium,  labial  p:)lpi,  and. 
spinnerets  of  same;  *»,pupa;  n,  »idt»  view  ot 
IMipal  crest ;  o,  front  view  of  same ;  p.  cocoon ;  g, 
moth.     (Original.) 

E.xi'L\ nation  to  Plate  V. 

yiC'A.—Rrtima  eoroftockiana,  larva,  pnpa, adnlt, 

antl  work.    (Orijjinal.) 
Fir,.  2.~~Jietiaia  frutitrana,  lai'va,  pupa,  adult, and 

T^ork.    (<~)rigiuaL) 
Fui. :;, — L^'Jj^a  grandlSy  enlarged  and  natural  size. 

(Ongiiial.) 
Fro.  A.—L hjiinti  mfjicepa.    (Original. ) 
Fi'..  TK—Laclmostema  farcta.    (Original.) 
Fj<».  G. — Odechia  piniMUlla,  larva,  pupa,  adult, 

and  wuik.    (Original.) 

Explanation  to  Platb  TI. 

Fig.  1.— Cylo.s  formica  ri  us.    (Original.) 

Fjo.  2. — Epicojerus  ivihricatus.    (Original. ) 

Fig.  Z.-^Caniharit  mittal'!.    (Original.) 

Fig.  4.— Hi^ernur  ^7:■artrt,  larva,  adult,  cf  and  ^. 

(Original.) 
Fig.  5.— D//)/i>j?w  reauiirola,  specimens   of   work, 

adnlt,  wing  enlarget'.  (S  and  9  antennae. 
T'iG.  6. — Agonioneurui,  uiali,  and  enlarged  antenna, 

liagelliim.     (Original.) 
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PLATE  I. 


Fig.  1. 


Fig.  2. 


Fig.  4. 


Fig.  5. 


Fig.  3. 
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Fig.  6. 
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PLATE  II. 


IL>UaCHOL«.IMQ« 


Fig.  1 


Fig.  2. 
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PLATE  III. 


Fig.  6. 


Fig.  5. 
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t>LATE  IV. 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 
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COTTON   INSECTS. 


[Tlic  edition  of  the  Report  vpon  Cof^ntt  I}fscctH  pnblisliod  by  this  de- 
partiiHMit  bein^'  too  small  to  supply  tht^  deiiraml,  wo  give  here  a  riswne 
of  tbe  more  important  chapters.] 

THE  COTTOy-WOKM. 

(Aletia  argiUacea  Iliibner.) 
Order  LEPmoPTERA;  faniily  XocTurDAE. 

KOMENCLAXrUK. 

Til  ^lanein;]:  ovr:-  the  literature  on  tlie  insect  under  consideration  we 
find' that  it  is  known  by  various  popular  titles.  The  ^^  Chenille^  is  a 
name  which  still  holds  in  nianj^  parts  of  the  South.  It  was  originally 
introduced  by  the  French  planters  emigrating  from  ^Martinique  and 
other  French  West  Indies  to  Georgia  in  1801-1  <S(>2,  and  also  by  the 
French  settlers  of  Louisiana.  Although  literally  signifying  nothing  but 
caterpiUaVj  it  has  come  to  be  applied  to  this  insect  distinctively,  as  the 
caterpillar  j?<zr  excellence.  The  ''  army- worm"  is  a  title  which  has  often 
been  applied  to  this  insect,  but  is  one  which  should  be  avoided  on  ac- 
count of  the  danger  of  confounding  it  with  the  army-wonn  of  the  North. 

In  onler  to  avoid  this  danger  many  have  called  it  the  "cotton  army- 
worm.^  Mr.  Glover  has  given  his  sanction  to  this  name  in  the  Depart- 
ment of  Agriculture  reports.  It  has  also  been  called  by  many  writers 
"  the  cotton-caterpillar,"  a  name  sufiiciently  distinctive.  By  many  it  is 
known  by  the  shuple  term  -'the  caterpillar"  in  contradistinction  to  "the 
worm"  as  commonly  applied  to  the  boll-worm.  By  others,  and  these 
are  by  far  the  majority,  it  is  termed  "the  cx)t ton  worm."  This  latter 
name  we  have  adopted  as  being  the  shortest,  simplest,  and  best  adapted 
for  a  popular  name.  The  moth  has  generally  been  called  the  "cotton- 
fly"  or  "cotton  moth"  or  "cotton-worm-moth." 

As  to  the  scientific  name  of  tliis  insect  there  is  some  doubt.  The 
species  was  described  in  1S27  by  Tliomas  8ay  as  JS'octua  xylina;  and  it 
was  long  known  under  that  name.  In  1.S74  31r.  A.  11.  (irote  discovered 
that  an  insect,  which  he  believes  to  be  our  cotton-worm-moth,  was  lig- 
lu^d  and  d(»scri])ed  by  Iliibner  in  1822  under  the  name  of  A  leiia  argiUacea. 
The  latter  name  is  the  one  which  is  now  in  gcueral  use. 

PAST   HISTORY. 

Tlie  cotton- worm  is  probnljly  indigenous  to  South  Ameiica,  and  is  an 
iiitixxluced  insect  in  the  United  States.  The  first  appearance  of  it  in 
thu?  country  now  on  record  wns  in  170:».  This  was  followed  by  an  ex- 
tremely disastrous  invasion  in  1804.  From  1804  to  the  present  day  there 
has  never  been  a  season  in  which  the  cotton-worm  has  not  done  more 
or  less  damage  in  some  part  of  the  cotton  States.  Among  the  years  in 
which  tin's  insect  has  been  most  destructive  were  1804,  1814.  1S25, 1844, 
lvS46,  lSO(i,  18(>7, 18(>s,  1872,  1873,  and  1876. 
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STATISTICS  OF  LOSSES. 


Tbe  following  table  presents  the  estimated  losses  from  tbe  ravages  of 
the  cottou-caterpillar.  The  i)ercentage  estimates  are  taken  from  the 
answers  of  correspondents,  and  the  actual  loss  readily  obtained  from  the 
known  av&age  value  of  the  crop : 


Perctn 

tapes  of  lo 
jrst  years 

BH  for 

E 

< 

|2 

Hi 

1 

States. 

.      i 
1      1 

Sontb  Carolina 

1 

5 
16.5 
2i 

17.8 
17 
20 
2S 

8 

5 

224,  500 
474,  tHH) 
40,  7(M» 

5:«(;,  7mi 
70!;,  iMO 

43K,  7(!0 
52.'..  OOO 

:m7,  000 

147,000 

11,225 

78,  422 
12,  000 
95, 700 

12:i.  070 
80,  740 

148,  125 

27.760 

8,305 

$560,000 

Geor^cia 

Florida      .......... 

2r).i 

15      ' 

3,912,000 
600,000 
4,789,000 
6,160,000 
4,487,000 
7,406,000 
1,380.000 
418, 000 

Alabama 

Mississippi 

'      25.2 

'^4 

12.5 

15    ; 

XiOuisiana  ........  ...........  .. 

Texas 

.^-, 

20    ; 

JLrknnsfls  ....  ...  ..     ..... 

Total   

1 

' 

J7.2 

3, 44U,  200 

594,497 

29,711,000 

! 

1 

The  terms  "highest"  and  "lowest,'' in  the  columns  devoted  to  per- 
centage of  loss,  do  not  refer  to  the  greatest  amount  of  injury,  or  the  re- 
verse, inflicted  in  individual  localities,  but  to  a  general  average  for  the 
principal  counties  of  heaviest  production  on  the  one  hand,  on  the  average 
for  the  remainder  of  the  State  on  the  other.  The  average  for  the  State 
as  a  whole  appears  in  the  third  column. 

The  result  shows  a  i>ossible  loss  of  $30,000,000  in  yeai-s  of  general 
prevalence  of  the  worm,  and  as  these  visitations  are  becoming  more 
frequent,  it  is  j)robable  that  the  real  losses  from  the  cotton-cateri)illar 
are  equivalent  to  an  avemge  of  $15,000,000  to  $20,000,000  annually  for 
the  entire  period  since  the  war.  There  is  much  evidence  also  to  show 
that  the  losses  were  equally  disastrous  prior  to  1861. 

It  should  be  stated  that  the  Indian  Territory,  Yirginia,  and  some  other 
States,  produce  a  small  amount  of  cotton ;  which,  with  the  productions 
of  Korth  Carolina,  are  not  included  in  the  above  figures.  It  should  also 
be  borne  in  mind  that  while  the  quantities  are  assumed  as  State  aver- 
ages for  the  period  since  the  war,  they  are  approximately  correct,  suffi- 
ciently so  for  the  purposes  of  this  exposition. 

Fifty  dollars  has  been  assumed  as  the  price  of  a  bale  of  cotton,  though 
an  average  of  fourteen  years  would  raise  these  figures  considerably . 
The  plantation  prices,  from  1865  to  1870,  ranged  from  40  cents  per  pound 
down  to  12  c^nts ;  or,  per  bale,  from  8180  to  $60 ;  and  cotton  is  now  sold 
upon  the  plantation  at  $40.  Our  estimate,  therefore,  of  $50  per  bale, 
is  only  an  average  for  the  last  eight  years. 

Of  course  the  percentage  of  loss  cannot  be  demonstrattnl  l>eyond  ]>tKs-  ' 
sibility  of  cavil :  the  aim  has  been  to  make  it  too  low,  rather  than  a  po.v 
sible  exaggeration. 

HABITS  AND  NATCRAT.   HISTORY. 

Thr  egg. — In  this  stage  of  its  o\istenee  the  Cdtlon-woim  is  known 
to  but  few  people,  both  it;^  color  and  size  shielding  it  from  the  observa- 
tion of  untrained  eyes.    Every  cotton  planter  should,  however,  not  only 
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beooui6  familial-  with  the  appearance  of  the  egg  but  kuow  just  where  to 
look  for  it.  NMth  tliis  kuowledge  time  may  be  gained,  the  loss  of  which 
in  the  application  of  remedies  may  result  disUvstrously.  As  it  is  now, 
the  worms  are  rarely  observed  until  nearly  full-grown,  and  then  but 
little  tiine  remains  lor  the  ]>rote(*tion  of  the  crop. 

The  egg  is  circular,  much  flattened,  and  libbed;  its  greatest  diameter 
18  a  little  more  than  one-fortieth  of  an  inch  (.085"''");  its  form  is  sliowTi 
in  Plate  IX,  Fig.  1.     When  first  laid  the  egg  is  of  a  beautiful  bluish 
green  color;  this  changes  to  a  diity  white  before  it  hatches. 

Owing  to  the  fact  that  the  tender  foliage  at  the  top  of  the  plant  is 
first  destroyed  by  the  cotton- worm,  it  is  generally  believed  by  i^lanters 
that  the  greater  number,  if  not  all,  the  eggs  are  laid  upon  that  part  of 
the  plant.  This  belief  gave  rise  to  the  practice  which  has  been  carried 
on  iu  some  localities,  of  cutting  off  and  destroying  the  terminal  shoots 
of  the  plant;  the  planters  thinking  that  in  this  way  the  eggs  would  l>e 
destroyed  and  the  crop  saved.  This  idea  1  found  to  be  an  erroneous  one. 
Rarely  eggs  iliay  be  found  on  any  part  of  the  plant  above  ground,  but 
almost  invariably  they  are  deposited  on  the  lower  surface  of  the  larger 
leaves,  and  by  far  the  greater  number  of  them  are  to  be  found  on  the 
middle  third  of  the  plant.     (Plate  YII,  fig.  1.) 

The  eggs  are  deposited  singly,  and  I  rarely  found  more  than  four  or 
five  upon  a  single  leaf,  even  when  the  moths  were  most  abundant ;  still 
they  sometimes  occur  in  greater  numbers.  The  duration  ol  the  insect 
in  this  state  varies  greatly,  depending  upon  the  season.  During  the 
wanner  part  of  the  summer  months  the  eggs  hatch  in  little  more  than 
two  days  after  they  are  deposited,  but  in  the  autumn  they  may  remain 
nearly  a  week  before  the  larvae  issue. 

The  labva. — Some  time  before  the  larv^a  issues,  it  can  be  seen  through 
the  transparent  shell  of  the  egg^  the  eyes,  mandibles,  and  Y-shai>ed 
suture  sepamting  the  epici*anium  from  the  clypeus  being  especially  promi- 
nent. A  few  hours  later,  after  rei)eated  eltbrts,  which  are  plainly  visible 
with  a  microscope,  the  larva  succeeds  in  breaking  a  hole  through  one 
side  of  the  shell,  and  it  soon  eats  its  way  out.  Occasionally  the  larva, 
as  soon  as  it  emerges,  eats  a  poifion  of  the  egg-shell;  usually,  however, 
the  shell  is  left  undisturbe<L 

The  newly-hatched  larva  is  of  a  very  pale-green  color,  or  white  with 
a  faint  tinge  of  gi^een ;  the  head  is  pale  yellow,  with  no  trace  of  the  black 
piliferous  spots  which  are  so  conspicuous  in  the  later  stages;  the  ocelli 
are  black ;  the  piliferous  si)ots  of  the  body  are  at  first  quite  indistinct, 
but  soon  become  more  prominent;  the  thoracic  legs  and  the  third  and 
fourth  pairs  of  abdominal  legs  are  verj'  long;  the  first  and  second  pairs 
of  abdominal  legs  are  mere  tubercles. 

Tlie  young  larva  usually  remains  on  the  lower  surface  of  the  leaf  upon 
which  the  egg  was  deposited,  feeding  upon  the  more  tender  portions  and 
leaving  the  upper  cuticle  unbroken.  Sometimes,  however,  small  larvae, 
which  e\idently  have  been  hatched  recently,  are  found  on  leaves  where 
no  signs  of  egg-shells  can  be  detected,  while  shells  but  no  larvae  are 
found  on  larger  leaves  just  below  these.  Yet  I  believe  that  the  larvae 
always  feed  a  little  before  leaving  the  leaf  on  which  they  were  born. 
The  young  larva  does  not  eat  entirely  through  the  leaf  until  it  is  nearly 
two  days  old,  and  often  not  until  the  fourth  day  after  it  leaves  the  egg. 
Thus  the  earliest  indication  of  the  presence  of  the  worms  is  numerous, 
small,  semi-transparent  spots  u])on  the  larger  lea\'es.  The  smallest  lar- 
vae which  1  found  eating  through  a  leaf  in  tin*  field  measured  from 
five-sixteenths  to  three-eighths  inch  in  length  (S*""'  to  9.3'"™).  In  con- 
finement the  newly-hatched  larvae  eat  the  upper  surface  or  lower  surface 
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of  tlie  leaf  according  as  they  lia])])en  to  be  on  one  side  or  the  oilier,  Imt 
i\o  uot  perforate  the  leaf  till  two  to  four  days  old.  The  iDJiu'y  done  to 
(he  cotton  duriii'.:  this  early  part  of  the  life  of  the  Jan  ae  is  iDex)nHideJ'able. 

Obt<er\'atiou>s  made  in  tlie  fiehl  during  the  month  of  Auj(U8t  indicate 
tliatj  as  a  rule,  this  inject  lives  at  that  season  thirte<Hi  days  a«  a  larva, 
before  webbing;  up,  and  remains  as  a  larva  one  day  after  this,  before 
changing  to  a  pupa.  Occasionally  two  days  elapse  between  the  web- 
bing up  and  the  change  to  pupa.  Specimens  wiiich  wei^e  kept  in  breed- 
ing-cages in  my  oliice  remained  eighteen  days  in  the  larval  state.  This 
unusually  long  time  was  probably  due  to  the  fact  that  the  temperature 
of  the  room  in  which  they  were  kept  was  much  lower  than  that  in  the 
cotton-fields.  Specimens  bred  by  Professor  Glover  under  similar  circum- 
stances passed  twenty  days  before  webbing  up.=^ 

The  lar\'a  sheds  its  skin  fiv^e  times  during  the  period  of  its  growth. 
The  individuals  which  I  bred  niolted  at  regular  intervals  of  three  days, 
the  first  molt  being  made  when  the  lar\  ae  were  three  days  old.  At 
this  molt  nearly  all  the  larval  ate  their  shed  skins.  During  the  first 
stage  the  head  of  the  larva  is  marked  only  by  the  six  black  eyes  on  either 
side.  Alter  the  first  molt  the  cons})icuous  black  spots  on  the  head 
appear.  When  six  days  old  the  larvae  molted  the  second  time,  and 
when  nine  days  old  the  third  molt  occnrivd.  At  this  molt  the  larvae 
began  to  vary  in  color  ^  some  becoming  striped  with  black  and  others 
remaining  green.  On  the  twelfth  day  the  fourth  molt  occurred,  and 
the  fifth  molt  on  the  fifteenth  day.  Three  days  later  the  larvae  webbed 
up.  When  full  grown  the  larva  measures  one  and  five-eighths  inches 
in  length.  A  detailed  description  of  the  fullfirown  larva  is  appended 
to  this  section. 

The  variation  in  color  referred  to  above  is  quite  interesting ;  no  expla- 
nation of  it  has  been  discovered.  I  found  by  exi>eriment  that  the  dis- 
tinction is  not  a  sexual  one,  as  moths  of  ea(5h  sex  were  bred  firom  each 
kind  of  larvae.  General  observations,  that  is,  those  made  without  abso- 
lutely counting  the  individuals  of  each  color,  show  that  there  are  no 
dark  larvae  in  either  the  first  or  second  broods.  About  one-fourth,  or 
less,  of  the  thud  brood  are  strij)ed  with  blaek.  About  one-half,  or 
slightly  more,  of  the  fourth  brood  are  dark,  many  of  them  being  almost 
entirely  black ;  while  nearly  all  of  the  fifth  brood,  ^^  third  croi)"  of  the 
plf^nters,  ani  black  or  very  darkly  striped. 

After  the  larvae  become  large  enough  to  eat  thrbugh  the  leaves,  or,  in 
the  language  of  the  planUu*,  ''to  rag  the  cotton,"  they  move  to  the  top  of 
the  i)lant  and  destroy  the  tender  terminal  foliage ;  thus  the  earliest  indi- 
cation usually  obsei'vod  of  tlie  presence  of  the  worms  is  the  "ragging'' 
of  the  tops  ot"  the  plants.  As  already  stated,  this  has  led  to  the  practice 
of  ''topping"  the  cotton. 

In  feeding,  the  worms  rest  upon  either  the  ui)per  or  lower  surface  of 
the  leaf,  but  more  frequently  upon  the  latter.  They  eat  most  early  iu 
the  morning  and  late  in  the  evening.  As  we  have  frequently  observed 
with  other  caterpillars,  the  cotton-w  orm  may  often  be  seen  resting  upon 
some  portion  of  the  plant,  supporting  itself  by  its  i)rolegs  and  swinging 
the  anterior  part  of  its  iKxly  from  side  to  side  as  if  fanning  itself.  The 
larva  has  another  interesting  habit.  When  touched  or  otherwise  fright- 
ened, or  sometimes  when  it  wishes  to  move  to  another  part  of  the  plant, 
it  suddenly  throws  itself  by  a  Jerking  motion  into  the  jiir.  1  have  care- 
fully si  udi(Hl  this  mode  of. jumping.  It  is  as  follows:  The  larva  clings 
to  its  supiK)rt  l)y  its  thixH^  iH^sterior  pairs  of  prolegs;  it  swings  the  au- 

*  Agricultural  Report,  1855,  p.  75. 
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terior  part  of  its  body  to  one  side,  and  tlion,  rapidly  moving  it  to  tlic  otbcr, 
lets  go  at  the  proi>er  luomeut ;  the  niomentum  of  the  anti'iior  part  of  tho 
body  iH  Kiiflicient  to  cnrry  the  whole  body  some  distance,  in  this  way  a 
liivvH  can  Jump  two  feet  in  a  horizontal  direction.  They  will  often  sinin^ 
fmm  the  highest  part  of  the  cotton  plant  and  fall  to  the  ground.  On 
one.  occasion  (August  26)  I  was  in  a  held  where  the  plants  were  nearly 
8trip[)ed  of  their  leaves  atrthe  top;  the  larvae  were  moving  to  the  lower 
leaves.  I  saw  none  crawling  down  the  stalks.  All,  so  far  as  observed, 
performed  the  journey  by  jumping.  They  rarely  fail  to  alight  upon  their 
feet  and  cling  W  the  object  touched.  ]N^ot  one  in  fifty  strikes  one  leaf 
and  fallH  to  another  l>efore  getting  hold  with  the  hooks  with  which  the 
prolegs  are  furnished.  Many,  spiinging  too  far  from  the  plant,  would 
touch  no  leaf  and  thus  fall  to  the  ground.  I  have  been  unable  to  find 
any  silk  connecting  the  larva  with  the  object  from  which  it  sprhigs ;  and 
I  am  of  the  opinion  that  in  jumping  it  does  not  spin  a  thread. 

I  did  not  observe  a  single  instance  of  systematic  marching,  as  is  indi- 
cated by  the  popular  name  army-worm,  which  has  been  so  generally 
applied  to  this  species.  I  saw  on  several  occasions  immense  numbers 
of  the  lai'vae  on  the  ground,  crawling  in  all  directions  in  search  of  food 
or  places  in  which  to  transform.  And  on  one  occasion  I  saw  myriads 
of  the  worms  of  different  sizes  crawling  in  all  directions  over  the  ground, 
when  there  was  plenty  of  food  and  places  in  which  to  transform  on  the 
plants,  as  not  more  than  one-third  of  the  foliage  had  been  eaten.  This 
was  the  time  when  I  observed  so  many  laivae  springing  from  the  stripped 
upper  portions  of  the  plant  to  the  leaycs  below ;  perhaps  most  of  the 
worms  on  tlie  giound  were  tliose  which,  in  jumping,  had  failed  to  alight 
on  the  lower  leaves.  I  visited  the  Held  at  night  to  ascertain  if  the  march 
ing  was  kept  up  at  that  time.  1  found  none  crawling  over  the  ground, 
and  nearly  all  those  on  the  plants  were  perfectly  at  rest. 

When  the  larvae  ai'e  feeding  on  tiie  cotton  in  great  numbers  there 
arises  a  peculiar  sweetish  odor,  which,  although  not  easy  to  describe, 
is  very  characteristic.  This  odor,  I  su])posed,  proceeded  from  the  excre- 
ment of  the  larvae;  but  Mr.  Trelease  is  of  the  opinion  that  it  is  "due 
partially  to  the  crushing  of  the  leaves  by  so  many  mandibles.''  In  any 
case  this  odor  is  percei^tible  only  when  the  larvae  are  present  in  great 
numbers.  The  fact  that  many  planteis  say  that  they  can  smell  the 
worms  sooner  than  they  can  lind  them  otherwise  is  very  strong  evidence 
of  the  lack  of  prop(»r  knowledge  of  the  habits  of  this  species. 

Although,  as  a  ride,  the  cotton- worm  feeds  only  on  the  leaves  of  tlie 
cotton  plant,  it  is  occasionally  found  lying  within  the  open  llowers  feed- 
ing upon  the  stamens.  It  also  frc(iuently  destroys  the  buds  and  small 
bolls.  This  is  the  case  when  tlie  i>lant  is  stripi>ed  of  its  foliage.  I  have 
also  seen  many  buds  and  bolls  destroyed  wlien  the  foliage  on  the  lower 
third  of  the  plants  was  eaten  but  little.  When  a  cotton-worm  destroys 
aboil,  it  does  not,  like  the  boll-worm,  merely  eat  out  its  contents,  but 
often  eats  the  gi'eater  part  of  the  poil  also. 

From  what  has  been  learned  resi>e<?thig  the  tiu»e  reipuied  for  the  full 
development  of  the  larva,  and  the  small  amount  of  injury  doi»e  during 
its  early  stages,  it  can  be  seen  that  the  accounts  which  are  often  hear<l 
respecting  the  sliort  time  which  elapses  from  the  tirst  appearance  of  the 
worms  to  the  conjplete  destruction  of  the  crop  are  fouiuled  on  an  enor. 
We  have  heard  numy  accounts  of  instances  where  helds  hail  Imhmi 
attacked  by  cotton-wonns  and  destroyed  within  three  <lays!  If  by 
•"' first  api)earan(*(*''  one  understands  the  earliest  time  at  which  a  brooil 
of  cotton-worms  has  been  develoi>ed  of  suilicient  size,  both  as  1o  iinli- 
viduals  and  numbers,  to  be  easily  seen,  these  accounts  will  not  con\ey 
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^vroiig  iojpre.ssiou.  For  exaiuple,  a  jilanter  informed  tbe  writer,  in 
reply  to  questions  re8])ectiug  a.  eertaia  iield,  that  the  worms  tiist  appeared 
in  itthree  days  laevions.  It  was  a  Held  adjoining  his  resideuee,  through 
which  he  passed  every  day,  and  was  one  to  which,  as  he  informed  me,  he 
had  paid  special  attention.  On  visiting  the  iield  1  found  it  very  badly 
infested  with  cotton-worms  which  were  then  two-thirds  grotcn,  and  hence 
must  have  been  much  more  than  three  days  old. 

Although  observers  may  tall  into  error  respexitiug  the  time  required 
for  the  devastation  of  a  field  of  cotton  by  this  pest,  exaggeration  is 
hardly  possible  respecting  the  comj)let(»ness  of  the  destruction  which 
sometimes  occurs.  We  have  repeatedly  seen  places  in  vrhich  the  plants 
were  so  completely  stripped  of  their  foliage  that  there  were  not  left  as 
many  uneaten  leaves  as  there  were  stalks,  a  few  dried  and  bro>\Ti  leaves 
on  the  lower  part  of  the  plants  being  the  only  semblance  of  foliage  left 
on  what,  ten  days  i)revious,  was  a  beautiful  gTeen  field.  In  ca^es  of 
this  kind,  not  only  are  all  the  green  leaves  eaten,  but  the  young  bolls 
are  also  destroyed,  and  often  the  bark  is  gnawed  from  the  small  branches. 

The  stopping  of  the  growth  of  the  plant  is  not  the  only  loss  which  the 
destruction  of  the  foliage  entails.  Open  cotton  is  frequently  injured  by 
the  dropping  of  the  excrement  of  the  larvae  ux)on  it.  Much  injury  also 
results  from  the  premature  opening  of  the  bolls,  caused  by  the  destiuc- 
tion  of  the  foliage.  !Not  only  is  such  cotton  of  inferior  quality,  but  when, 
in  addition  to  the  fully-developed  bolls,  many  immature  ones  are  made 
to  open,  it  is  often  impossible  for  the  planters  to  pick  the  cotton  before 
much  of  it  falls  out  upon  the  ground  and  is  thus  seriously  damaged. 
Immense  losses  sometimes  occur  in  this  way,  when  wind  and  rain  closely 
follow  the  destruction  of  the  foliage  by  the  worms. 

On  the  other  hand,  in  some  parts  of  the  cotton  belt — ^notably  the  more 
northern  sections — the  advent  of  the  cottou-wonn  is  not  dreaded.  It 
rarely  reaches  these  regions  till  late  in  the  season,  and  then  the  i)lauters 
consider  the  destruction  of  the  foliage  a  benefit  rather  than  otherwise, 
as  in  this  way  the  maturity  of  young  bolls,  which  would  otherwise  be 
destroyed  by  frost,  is  hastened.  Sometimes,  even  in  southern  portions 
of  the  cotton  belt,  in  localities  where  the  plant  grows  very  rank  if  the 
worms  do  not  appear  early,  the  destruction  of  the  leaves  late  in  the  sea- 
son is  regarded  as  a  source  of  profit. 

No  well  authenticated  instance  is  recorded  of  the  cotton-worm  feed- 
ing upon  any  plant  except  cotton.*  Many  experiments  were  tried  to 
induce  them  to  feed  upon  other  plants,  all  resulting  negatively.  Even 
when  the  larvae  were  placed  upon  plants  closely  allied  to  cotton  they 
starved.  Still  there  is  reason  to  believe,  as  will  be  shown  later,  that 
another  food-plant  exists  in  Wisconsin  at  least. 

When  full  grown,  the  larva  folds  one  edge  of  a  leaf  over  its  body  and 
fastens  it  down  with  yellowish  silk.  (Plate  Vll,  tig.  7.)  It  then  spins 
a  delicate  cocoon  about  itself.  At  times,  when  the  cotton-worms  ixre 
Verj'  numerous,  it  frequently  occurs  that  the  foliage  is  so  badly  oiiten 
that  it  is  with  difficulty  that  the  worms  find  a  leaf  in  which  to  web  uj). 
Their  endeavors  to  conceal  their  bodies  l>efore  pupating  are  at  such 
times  very  amusing.  The  merest  fragment  of  a  leaf  is  callecl  into  8ervi<*e ; 
and  frecpiently  very  vigorous  struggles  ensue  l>etween  rivals  endeavor- 
ing to  secure  the  same  placx^.  Often,  too,  the  trouble  of  the  successful 
competitor  does  not  end  with  his  we])l>ing  up.    Other  larvae  not  yet 

*P.  Winfror,  Do  P#ow'9  Review,  iv,  *ir»l  (11^47),  snvs:  "lu  the  AVesl  Jndies  tliey  feed 
pidmiM'UOUsl.v  on  Ihe  leaves  of  a  plant  there  called  the  salve-bnsh  ;  this  i»lant  gi'ows 
about  the  hei'j^ht  and  its  leaves  an-  a  good  deal  like  Ihe  mnllein  of  this  country,  having 
a  whitish  color  and  a  soft  velvety  feeling. 
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fhllv  ^'oxni,  finding  this  i*emnant  of  a  leaf,  devour  it,  exposing  the  pupa, 
whfch  either  falls  to  the  gi-ound  or  hangs  suspended  by  some  of  the 
silken  fiber  which  happens  to  be  attached  to  the  uneaten  iranie-work  of 
the  leaf.  A  detailed  description  of  the  lai^vae  is  appended.  This  will 
^rve  to  distinguish  the  cotton-worm  from  other  larvae  which  are  some- 
times  mistaken  for  it. 

Alktia  argillacea,  Hiibner. 

ViiU-^owu  larva. 

Leiin:th,  1^  inciicH  (41'""^).  Color,  light- ||:reeii,  striped  with  white  and  black,  and 
Hpottod  with  black  and  yellow;  in  many  individuals,  especially  those  of  the  earlier 
bloods,  the  blaek  stripes  are  wanting.  Hea<l,  ochro-yellow,  with  thirty  black  spots, 
fmni  each  of  which  arises  a  short,  stift',  black  hair  "(13  «).  Bmly,  light-green,  with 
dorsal  line,  two  snbdorsal  lines,  and  lateral  line  white,  and  with  numerous  intensely 
black  piliferons  spots.  The  more  conspiciions  of  these  spots  are  arrangeil  as  follows: 
Kii^ht  forming  two  transverse  rows  of  four  each  on  the  dorsal  part  of  the  tii-st  bo<ly 
segment  (i)rothorax);  a  simple  transverse  row  of  four  on  each  of  the  two  following 
segments  (in  these  two  rows  the  inner  spots  are  much  smaller  than  the  outer  ones); 
on  each  of  the  eigbt  following  segments  (tii*st  to  eighth  alxlominal),  four  spots,  form- 
ing the  angles  of  a  square;  a  row  of  spots  on  the  lower  8ubdoi*sal  line,  one  spot  on 
euch  segment :  below  these,  three  spots,  forming  a  triangle.  In  the  green  varieties, 
the  piliferons  spots  are  smTonnde*!  with  white,  and  are  tlTns  rendered  more  conspicu- 
ous ;  spiraeles  black.  Usually  a  row  of  indistinct  yellow  spots  upon  and  above  the 
upper  subdorsal  line.  All  legs  pale- green :  claws  of  thoracic  legs  black;  tirstpairof 
abtiominal  legs  rudimentary ;  second  pair  half  as  large  as  third  pair.  The  distribution 
of  bUick  varies  greatly  in  different  specimens.  In  some  there  are  no  black  stripes,  this 
t'«»lor  being  almost  entirely  absent,  except  in  the  piliferons  s]>ots  described  above;  in 
other  specimens  all  that  part  of  the  body  above  the  lateral  line,  exceyding  the  dorsal 
and  subdorsal  lines,  is  bhick.  The  foUowing  grades  between  these  two  extremes  may 
he  found : 

a.  Dorsal  line  bordered  on  each  side  with  black;  varies  in  width  in  dit)*ercnt  speci- 
mens, from  tliose  in  which  it  is  a  mere  line  to  those  in  which  the  entire  space  between 
the  dorsal  line  and  the  upper  subdorsal  line  is  black. 

ft.  Similar  to  variety  a,  except  that  the  space  between  the  subdorsal  lines  is  also 
black. 

c.  fcjimilar  to  variety  &,  except  that  the  space  between  llie  lateral  line  and  the  lower 
RubdorsjU  line  is  more  or  less  black.  Antennae  three  jointed,  basal  Joint  large,  fleshy; 
second  joint  about  one-third  the  length  of  tirst  joint,  and  often  not  visible,  being  Avith- 
di-jiwu  into  lirst  joint;  tliird  joint  equal  in  length  to  tlie  lii-st  and  of  a  brown  eolor. 
This  joint  bears  at  its  outer  extremity  tluve  c-ouical  tubercles,  one  of  which  is  large, 
appearing  like  a  snbjoint,  and  bearing  a  small  tubiTcle;  mandibles  strong,  pale,  with 
their  edges  and  teeth  black;  teeth,  four,  rather  dull. 

The  pupa. — Aftor  the  lar^-a  has  formed  its  coeoon  within  a  folded 
leaf,  its  body  shortens  and  inei  oases  in  diameter,  assuming  a  somewhat 
fusiform  shape.  Tliose  parts  that  were  liigh  t  ^een  beeomebluish  or  copper 
color.  After  one  or  two  days  have  elapsed  the  larva  sheds  its  skin  and 
becomes  a  pn]>a. 

This  is  at  tirst  of  a  delicate  Jiioen  color,  but  in  a  few  hours  it  changes  to 
a  chestnut-brown,  which  sometimes  becomes  so  dark  as  to  be  almost 
black.  TJiis  change  in  color  is  attended  by  a  toughening  and  hardening 
of  the  body  wiills.  Frequently  the  head,  thorax,  and  wing-sheaths  be- 
come darker  than  the  remaining  portions  of  the  body.  The  posterior 
third  of  the  fourth,  tifth,  and  sixth  abdominal  segments  is  much  lighter 
in  color  than  the  remaining  i>ait  of  the  segments.  When  the  pupa  is 
nuu^h  ('ontractetl,  the  lighter  portion  of  each  of  these  segments  is  covered 
by  the  following  st^gment:  The  length  of  the  jmpa  varies  trom  five-eighths 
to  thiiieen  sixtet^nths  inches  (10"  -UU'").  Its  form  is  shown  on  Plato 
\  II,  Fig.  10.  The  wing-sheaths  nearly  reach  the  lifth  alxlom'mal  s<»g- 
Uicnt.  Thetipof  rlie  abilomen  is  furnished  with  four  hooks.  A  short 
ilistauee  in  fnmt  there  are  foiu*  other  hooks,  <*ach  t»ne  rising  from  a  small 
j)it.  Plate  IX,  fig.  2,  represents  two  views  of  this  part  of  the  pupa,  a  the 
^iU't^fil  view,  and  h  the  ventnd  view. 
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Whefl  a  field  is  badly  infested  with  cotton-worms  they  frequently  eat 
the  folded  leaves  containing  pupae  (Plate  VII,  figs.  8  and  9).  Occasion- 
ally such  pupae  remain  suspended  oy  their  hooks  and  fragments  of  the 
cocoon  attached  to  the  remains  of  the  leaf  (Plate  VII,  fig.  10). 

The  duration  of  the  pupa  state  varies  greatly.  During  the  warmer 
l)jirt  ot*  the  summer  it  is  only  six  or  seven  days,  but  in  the  autumn  indi- 
viduals of  this  species  have  been  known  to  remain  a  month  in  this  state. 

The  adult. — The  size  and  appearance  of  the  adult  are  represented  on 
Plate  VII,  figs.  11, 12, 13.  The  general  color  of  the  upper  surface  of  the 
M  iugs  and  body  is  light  bro^^^l.  The  anterior  wings  are  tinged  with 
Aviuccolor  on  the  inner  and  middle  parts,  shading  into  a  light  olive- 
green  on  the  external  portions.  These  wings  are  marked  by  several 
wavy  transverse  lines  of  a  reddish  color,  and  by  a  black  or  grayish  spot 
near  the  center  of  each  wing;  outer  border  fringed  with  white,  with  six 
reddish  spots.  These  characters  will  serve  to  distinguish  this  insect, 
but  a  more  detailed  description  is  appended  to  this  section. 

Unlike  the  larva,  the  adult  Aletia  argiUacea  is  not  confined  to  a  single 
article  of  food,  the  moths  feeding  upon  sweets  of  many  kinds.  Although 
nectar  forms  a  considerable  part  of  this  food,  the  moths  seldom  visit 
flowers  for  this  substance.  A  few  plants  possess  nectar  glands  in  addi- 
tion to  those  of  the  flowers,  and  it  is  from  such  plants  that  these  moths 
obtain  nectar.  The  cotton  plant  is  one  of  this  number,  each  leaf  being 
frirnished  with  from  one  to  three  nectar-secreting  glands.  Usually  there 
is  but  one  of  thejse,  which  is  situated  on  the  lower  surface  of  the  main 
rib,  near  the  petiole  (Plate  VII,  fig.  14) ;  occasionally  leaves  can  be  found 
in  which  each  of  the  three  larger  ribs  is  furnished  with  a  gland.  This 
gland  appears  to  the  naked  eye  os  a  swelling  of  the  rib,  in  the 
center  of  which  is  a  depression  f?ontaining  usually  a  drop  of  clear,  some- 
what viscid,  sweet  fluid.  When  this  fluid  is  not  consumed  by  moths, 
ants,  or  other  insects  it  will  accumulate  so  as  to  form  a  large  drop  pro- 
jecting beyond  the  walls  of  the  gland.  Other  glands,  similar  in  appear- 
ance and  function,  are  situated,  one  at  the  bawe  of  each  of  the  three  bracts 
forming  the  involucre  or  ^'  square.'^  and  sometimes  also  three  additional 
glands  at  the  bottom  of  the  calyx  alternating  with  these  bracts. 

While  in  the  field,  during  the  summer  of  1S78, 1  became  interested  in 
these  facts,  which  I  afterwards  learned  had  been  observed  long  before 
by  Professor  (t lover.  When  I  informed  Professor  Riley  of  certain  obser- 
vations that  I  had  made,  he  suggeste<l  that  ]>erhaps  the  cotton-moth 
also  derived  nourishment  from  tliese  glands;.  8ubse(iuentl3%  at  Bacon- 
ton,  we,  in  comi^any  with  J*rolessor  Willot,  went  into  the  field  at  night 
witii  dark -lanterns  to  study  this  subject.  Within  a  half  hour  from  the 
time  we  entered  the  field,  I  had  the  pleasure  of  jminting  out  to  I*rofessor 
Kiley  a  moth  in  the  act  ofsij)ping  nectar  from  a  gland  at  the  base  of  a 
boll ;  thus  proving  the  truth  of  his  infereuc(\  We  also  observed  moths 
feeding  at  the  heads  of  Pnspalum  hrvc,  a  conujmn  grass  growing  as  a 
weed  in  the  cotton,  fields.  Although  no  other  moths  were  observed  at 
that  time  to  fee<l  on  the  nectar  of  cotton,  during  the  present  season  (1879) 
many  observations  have  been  made  showing  tliat  it  is  the  nonnal  habit 
of  this  insect  to  do  so.  A  few  days  after  the  discovery  of  the  moth  feed- 
ing at  the  extra-floral  ntH'tar  glands  of  the  cotton,  my  ho.st,  Caj^lain 
]^.a<Mm,  informed  me  that  as  he  was  ritling  home  in  the  evening  from  u 
diNinnt  part  of  his  plantation  he  observed  a  Ijr^-e  nniuber  of  moths  fly- 
ing about  some  cow-pea  vines  that  NVt^re  .^rowiiiiv  in  a  covn-Iield.  1  at 
once  (Mjuipped  myself  with  a  lantern  and  proceede<l  to  the  cornfield.  On 
arriving  there  1  witnessed  a  remarkable  sight;  thousands  of  the  cotton- 
moths  were  about  the  pea-vines  feeding  on  the  nectar  excreted  by  a 
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series  of  glafid^  situated  near  the  end  of  the  i)eduncl6  which  is  produced 
)>eyond  the  la8t  tlowcr  or  pod.  The  moths  were  Dot  at  all  shy,  bat  would 
roiuain  engi*ossed  in  partaking  of  their  repast  even  when  the  lantein  was 
bit)ught  within  a  few  inches  of  them..  In  no  instance  were  the  moths 
seen  to  \i8it  the  flower  of  the  pea. 

It  is  probable  that  the  cotton-moth  feeds  upon  nectar  excreted  by  many 
other  plants.  Mr.  Trelease  observed  it  feeding  at  the  ovate  glands  which 
are  situated  at  the  base  of  the  petiole  of  the  larger  coffee  weed  {Cassia 
o€€ide)italis)y  at  the  glands  on  the  flower  stalks  of  the  cow-pea,  and  he 
frequently  noticed  that  when  the  moths  were  numerous  they  collectetl 
among  sweet-potato  vines,  where  they  appear  to  have  been  attracted  by 
the  nectar  secreted  by  two  small  glands  on  the  petiole  oi'  each  leaf,  near 
the  insertion  of  the  blade. 

The  subject  of  extra  floral  jiectar  glands  is  very  interesting ;  and  it  is 
one  which  has  been  studied  but  little.  The  problems  presented  by  it  are 
quite  puzzling.  In  the  cavse  of  the  nectar  glands  of  flowers  we  have 
organs  which,  serving  to  attract  bees  and  other  insects,  and  thus  insur- 
ing cross-fertilization,  are  very  useful  to  the  plant.  But  the  functions 
which  extra  floral  nectar  glands  perform  are  seldom  as  obvious.  In  case 
of  the  cotton  plant  these  glands  serve  to  attract  the  moths  and  thus  in- 
sure the  oviposition  of  eggs  upon  it.  Thus  the  plant  upon  which  the 
glands  are  the  most  active  will  prove  most  attractive  to  the  moths,  and 
hence  will  be  the  one  the  most  likely  to  be  infested  by  worms.  There- 
fore, instead  of  being  beneficial,  as  we  know  the  floral  nectar  glands  to 
be,  the  extra  floral  glands  seem  at  first  sight  to  be  injuiioas  to  the  plant. 

It  was  not  until  we  learned  that  the  small  ants,  so  abundant  in  cotton 
fields  and  which  are  attracted  to  the  plants  by  the^e  glands,  are  the  most 
efficient  check  upon  the  increase  of  cotton-worins  that  we  understood 
how  beneficial  these  glands  really  are.  For,  although  the  moths,  led  by 
instinct  to  oviposit  only  upon  the  food  plant  of  their  young,  would  visit 
the  cotton  plants  even  if  the  glands  were  not  present,  it  is  not  improb- 
able that  the  ants.are  first  attracted  to  the  plants  by  the  supply  of  nec- 
tar which  they  find  there,  and  as  this  nectar  is  secreted  by  the  very 
yoiing  plants  the  ants  doubtless  begin  the  destruction  of  cotton-worms 
as  soon  as  they  appear.  The  statement  of  l*rofessor  Ililey  that  "these 
sweets  are  first  produced  when  the  plant  begins  to  flower  and  Ihiit'^ 
(^Vnnual  Keport  i)epartinent  of  Agriculture,  1878,  p.  215),  was  nierely  a 
conjecture  which  subsequent  observations  failed  to  confirm.  In  reality, 
glands  were  foinul  on  some  cotyledons;  these,  however,  did  not  seem  to 
secrete  nectar;  but  the  gland  on  the  lirst  leaf  begins  to  secrete  nectar 
(as  indicated  by  the  first  visits  of  ants)  a])out  the  time  that  the  tliii*d  or 
fourth  leaf  expands.* 

Tlie  cotton-moth  is  not  confined  to  a  diet  of  ncctai'j  as  many  fruit- 
jn^owers  have  h^arned  to  their  cost.  Frequently  the  tig  crop  is  coni])letely 
<lestroyed  in  some  sections  of  the  cotton  belt,  as  is  also  the  August  crop 
of  ]ieaches.  The  moths  have  also  been  known  to  feed  on  apples,  gra})es, 
melons,  and  the  jujube.  A  remarkable  instance  of  their  feeding  on 
laelons  in  AVisconsin  was  communicated  to  Professiu'  Kiley  last  vear  by 
Dr.  P.  R.  Hoy,  of  Kacine,  AVis. 

Htrccntly.  at  my  rc<|uest,  Dr.  Hoy  sent  to  this  depaitnicnt  a  specimen 
(»f  a  mehm-eatiii^*  moth,  and  it  proves  to  be  without  doubt  AlcHa  aigiUn 
rca.  Dr.  Hoy's  observations  are  very  interesting,  iiol  hmmcIv  as  illust  rat- 
ing another  tiiodc  in  which  this  ]>ernicious  iicst  may  bt*  the  ^^oiiueor 

*T1h'  l>p:irJu.u  of  Hils  Hul)jt'ctor  iirctar  upon  the  sithject  ot'tlu'  ciiejiiirs  of  tin-  <'(.Uoii 
jthiiit  is  M)  imiiiutaui  thaf  NvereqiK'bicd  Mr.  Tiolca^sc  loint'i'aio  a  X'apci  uiKiii  it,  wbitU 
^Ul  be  iouud  iu  the  special  report. 
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serious  annoyauee,  but  also  as  bearing  ou  the  questiou  of  the  migratory 
powers  of  the  moth.     We  shall  have  oecasiou  to  refer  to  this  again. 

Although  it  appears  from  the  letter  of  Dr.  Hoy  that  the  moths  injured 
only  those  melons  which  were  cracked,  it  is  certaiu  that  in  the  case  of 
tigs,  peaches,  and  grapes  the  moths  have  the  power  of  piercing  holes 
through  the  unbroken  rind  of  the  fruit,  and  thus  of  destroying  fruit  pre- 
viously uninjured.  That  a  moth  should  have  this  power  is  a  remarkable 
fact.  As  a  rule,  butterflies  and  moths  are  only  able  to  sip  fluid  sweets 
from  open  reservoirs,  as  the  nectaries  of  flowers,  the  organ  with  which 
this  is  done  being  soft  and  flexible. 

While  in  the  field  last  year  1  carefully  watched  the  operation  of  pierc- 
ing the  skin  of  a  peach.  At  times  the  moth  used  the  tip  of  its  maxillae 
as  if  it  were  trying  to  prick  a  hole  into  the  fruit ;  at  other  times  the  tip 
of  the  maxillae  was  incurved,  and  the  dorsal  suiiace  thus  presented  to 
the  peach  used  as  a  rasp.  A  study  of  tiie  structure  of  the  maxillae 
shows  how  well  adapted  they  are  for  piercing  and  rasping.  The  tip 
of  the  organ  is  well  adapted  for  piercing,  as  is  shown  by  Plate  IX, 
Fig.  3;  and  the  portion  immediately  preceding  the  tip  is  equally  well 
adapted  for  rasping,  being  furnished  with  numerous  spines  on  the  dor- 
sal surface.  The  ventral  surface  of  this  part  of  the  organ  is  also  pro- 
vided with  si)iues.  Probably  these  are  of  little  use  in  piercing  the  rind 
of  fruit,  but  doubtless  they  aid  much  in  enlarging  a  hole  when  it  is  once 
made,  and  also  in  lacerating  the  pulp  of  fruit,  thus  setting  free  the  juice. 
Plate  IX,  Fig.  4  represent^s  a  cross-section  of  the  maxillae.  The  relation 
of  all  the  i)arts  is  well  shown,  excepting  the  arniugement  of  the  muscles 
which  are  within  the  walls  of  each  maxilla.  These  muscles  were  torn 
in  cutting  the  section.* 

There  has  been  some  discussion  respecting  the  natural  position  of  the 
moth  while  at  rest.  I  found  that  in  tlie  tield  it  almost  invariably  alights 
with  its  he;id  dowji,  but  the  majority  of  specimens  which  I  saw  in  houses, 
when  renting  on  the  walls,  did  so  with  the  head  directed  upwards. 

During  the  warmer  i)art  of  the  season  the  moths  in  confinement  began 
to  oviposit  within  thirty-six  hours  after  emerging  from  the  pujja  state. 
During  the  autumn  the  time  varied  from  four  days  to  a  week.  TTie 
greater  number  of  eggs  are  laid  during  the  night.  As  already  stated, 
the  eggs  are  deposited  chiefly  on  the  lower  surface  of  the  larger  leaves 
on  the  middle  third  of  the  plant.  This  may  be  owing  to  the  fact  that 
the  moth  is  attracted  to  that  part  of  the  i)lant  by  the  nectar  glands 
which  are  on  the  leaves.  In  fact,  Mr.  Trelease  observed  moths  idter- 
nately  sipping  nectar  from  these  ulaiuls  and  ovii>ositing.  Durmg  the 
operation  the  moths  flew  liom  leal  to  leaf  and  from  ])lant  to  plant,  each 
moth  depositing  but  a  single  e*;*g  on  a  leaf.  Still,  if  we  Jiccept  this  as 
explaining  why  the  moths  oviposit  on  that  part  of  the.  plant,  it  is  itifh- 
cult  to  say  why  more  eggs  are  not  laid  near  the  glands  on  the  involucre, 
which  the  moths  also  frequently  visit. 

The  number  of  eggs  laid  by  a  single  moth  ])robably  varies  from  400 
to  OOO.  September  11, 1  counted  the  number  of  eggs  in  the  ovaries  of 
a  female  taken  in  the  tield.    There  were  100  well-developed  eggs  and 

*  Ar  this  report  is  written  cliictiy  for  those  who  have  nofc  made  a  special  study  of  eii- 
loniology,  a  lew  wonls  in  exjdaiiation  of  tli*>  slruetiire  of  the  maxillae  of  moths  will 
not  he  out  of  place.  In  their  simplest  form,  the  luouth  parts  of  insects  consist  of  an 
upper  lip,  an  nnder  lip.  and  i  wo  pairs  of  Jaws  acting  horizontally  between  them.  In 
the  ease  of  hnttertlie*?  :ind  moths  (Lcpidopltra)  the  lower  pair  of  jaws  (the  maxillae) 
is  developed  into  two  lonji.  flexible  orjrans  :  each  of  these  has  on  one  side  a  groove, 
and  the  two  arc.  f:iston»?d  tngether  so  that  the  grooves  form  a  tnbe,  as  shown  in  the 
i^ntrrof  1  ji;.   1.  ri.  iX.. 
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284  immature  ones.    After  that  date  I  dissected  mauy  females,  bat 
found  ouly  immature  eggs. 

It  is  difficult  to  say  how  long  this  insect  exists  in  the  adult  state; 
doubtless  the  time  varies  greatly  with  the  season.  Moths  of  the  third 
and  fourth  broods  die  in  couhnement  within  five  days  after  their  exclu- 
sion li-om  the  pupa,  while,  as  we  shall  show  later,  those  of  the  last  brood 
remain  alive  several  months. 

The  number  of  broods  of  this  insect  in  a  single  season  is  also  some- 
what difficult  to  determine.  For  not  only  does  the  earliest  brood  ap- 
pear at  diti'erent  times  in  different  sections  of  the  cotton  belt,  but  in  the 
same  locahty  different  individuals  of  the  first  brood  were  found  to  vary 
in  ago  nearly  two  weeks.  As  a  result  of  this  variation  during  the  latter 
part  of  the  season,  examples  of  all  stages  were  found  at  the  same  time 
in  the  same  field.  Still  a  large  proportion  of  the  cotton- worms  in  a 
given  locality  undergo  their  transformations  at  nearly  the  same  time  5  so 
that  broods  sufficiently  well  marked  for  our  purpose  have  been  ob- 
served. And  we  conclude  that  in  those  sections  in  which  we  believe  the 
moth  to  hibernate,  there  are  each  year  at  least  six  broods.  By  the  1st 
of  September  of  the  present  year  (1879)  larvae  of  the  fifth  brood  (third 
CTop)  were  appearing  in  considerable  numbers  in  Central  Alabama. 
Moths  bred  from  specimens  of  this  brood  which  were  sent  to  this  de- 
partment began  to  oviposit  October  10,  and  October  15  larvae  of  the 
sixth  brood  began  to  appear.  It  is  probable  that  the  sixth  brood  ap- 
IHjared  at  an  earlier  date  in  Alabama,  the  development  of  the  speci- 
mens in  my  breeding-cages  being  retarded  by  the  low  temperature  of 
the  room  in  which  they  were  kept. 

Ojie  of  the  most  remarkable  things  in  the  natural  history  of  this  in- 
sect is  the  power  of  flight  whiclji  the  moth  possesses.  There  is  no  rea- 
son to  believe  that  the  species  can  survive  the  winter  nortli  of  the  cotton 
belt  5  still,  the  moths  have  been  repeatedly  taken  far  north  of  the  limit 
of  cotton  culture ;  we  are,  therefore,  forced  to  conclude  that  these  moths 
have  flown,  aided  perhaps  by  winds,  from  some  portion  of  the  cotton 
belt  to  where  they  were  found  5  or  that  they  are  the  descendents  of  such 
moths.  Dr.  Packard  has  taken  the  moth  on  Coney  Island  and  in  Salem 
Harbor.  Mr.  Edward  Burgess  states  that  it  flew  aboard  his  yacht  in 
Boston  Bay,  September  9, 1873.  Mr.  Grote  informs  me  that  it  has  oc- 
curred at  Bufliilo  in  September  and  October,  and  that  he  has  heard  of 
it  at  Chicago,  Detroit,  London,  Out.,  Albany,  and  New  York.  Profes 
sor  Eiley  reports  it  from  Chicago.  The  letter  of  Mr.  P.  R.  Hoy,  already 
quoted,  shows  that  it  ha^  occuned  at  Eacine,  Wis,  in  the  autumn, 
repeatedly,  in  great  numbers.  And  one  unbattered  specimen  was  taken 
at  Ithaca,  N.  Y.,  in  the  fall  of  1879.  It  will  be  noted  that,  in  all  the  in- 
stances in  which  the  date  of  the  occurrence  of  the  moths  in  these  north 
em  localities  is  given,  they  were  found  only  in  the  autumn.  This  confirms 
the  conclusion  that  the  moths  cannot  endure  a  northern  winter,  and 
that  their  presence  in  the  ^Northern  States  is  dependent  on  migrations 
from  the  South. 

That  the  moths  found  in  the  isortli  may  be,  in  some  instances,  simply 
the  descendants  of  moths  that  have  migrated  from  the  South,  and  that 
this  species  has  a  Northern  food-plant,  is  indicated  by  the  fact  that  many 
of  the  specimens  taken  were  in  a  fresh  condition  when  found.  I  was 
led  by  this  fact  to  endeavor  to  ascertain  if  the  larva  had  ever  been  found 
in  the  North.  As  Dr.  Hoy  informed  me  that  he  had  repeatedly  found 
the  moth  while  the  wings  weix^  yet  soft,  not  quite  dry,  I  felt  sure  that  the 
larva  could  be  found  near  Eacine  if  anywhere  in  the  Northern  States. 
I  therefore  sent  Dr.  Hoy  si^ecimens  to  compare  with  the  difierent  larvae 
18  AG 
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in  his  colleetiou,  and  was  rewarded  by  receiving:  from  bim  a  Hi)efiinc!i 
wbicb  was  undoubtedly  tbe  larva  of  A  letia  artjlllacva.  Respecting  it  Dr. 
Hoy  said : 

Iseud  to-day  tbe  only  Wisconsin  larva  ol*  the  JJelia,  I  mily  ivcdved  live,  ono  c»f 
"wbicli  I  preserved  ;  tbe  other  ibur  died  iu  i.iy  breedliig-ca^^o.  as.  I  did  not  know  what 
tbey  were,  and  was  deceived  as  to.tbo  plaint  on  -wbicb  they  ivtre  loiind.  Tliis  ia  my 
record:  ** Taken  in  Pike  Woods  by  Mary  Deel,  August  10,  15?7'J;  Ibod-plaut  not  ttatits* 
factorily  described  ;  unknown  to  me." 

A  detailed  description  of  the  adult  is  appended. 

Alexia  akgillacea,  Hiibner. 

^  $ . — Color  above  li^bt  brown  tinged  with  olive-green  and  wine  color.  Expanse 
of  wings  one  and  three-sixteentbs  inches  to  one  and  Beven-sixteenths  inchets  (30'""'  to 
3(jmmj.  Length  of  bo<ly  three-sixteenths  to  eleven-sixteenths  inches  (13"""  to  17'"'°). 
Head  varies  from  light'brown  to  wine  color,  with  a  small  whitish  tuft  before.  Anten- 
nae clothed  with  dark-wine  colored  and.  white  scales  above,  and  short  yellow  hairs 
below.  Mandibles  conic,  light  yellow,  furnished  at  the  tip  with  a  bmsh  of  spiny 
hairs.  Labial  palpi  densely  clothed  with  short  scales  which  are  white  and  wine  color 
mixed;  second  joint  twice  the  length  of  the  first ;  third  joint  equaling  the  first  iu 
length  but  much  smaller.  Thorax  same  color  as  head.  Anterior  wungs  tinged  with 
wine  color  on  the  inner  and  middle  part,  shading  into  a  li^ht  olive-green  on  the  ex- 
ternal portion.  In  some  specimens  tlie  anterior  wings  are  light  olive-green  through- 
out; in  other  specimens  the  reddish  tinge  is  very  pnwiounced. 

External  to  and  iu  front  of  the  central  iwrtion  of  the  anterior  win^  is  a  conspiouous 
black  or  grayish  spot,  com^iosed  of  dark  scales  interspersed  with  white  ones.  Parallel 
to  the  anterior  margin  ot  the  wing  is  a  row  of  four  rainnte  white  spots;  one  Is  sit- 
uated at  the  base  of  the  wing,  one  between  the  dark  discal  sj^ot  and  the  anterior  mar- 
gin of  the  wing,  the  other  two  at  equal  distances  between  these ;  one  or  more  of  these 
Hpots  are  frequently  wanting,  and  sometimes  each  one  is  surrounded  by  reddish  scales; 
the  anterior  wing  is  also  marked  by  three  transverse  wa\-y  lines,  of  a  reddish  color 
margined  with  white;  the  inner  line  is  one-fourth  of  tha  length  of  the  wing  from  the 
l)ody,  the  second  line  is  near  the  middle  of  the  ying,  and  the  third  line  is  outside  the 
discal  spot.  Fringe  white  with  six  reddish  spots ;  posterior  wings  with  basal  portion 
light,  and  outer  part  clouded ;  lower  surface  light  brownish  gray ;  anterior  wHngs 
with  disk  clouded  and  a  short  reddish  band  on  the  outer  third  (»f  costa;  postenor 
wings  with  a  transverse,  narrow,  wavy,  brown  band  near  the  middle  of  the  wing. 
Described  firom  75  8i>ecimens. 

The  three  crops  of  Wor:«s.— ^'otwitbstauding  that  there  are 
probably  five  or  six  broods  of  cotton-worms  every  year  in  tbe  southern 
and  central  parts  of  tbe  cotton  belt,  it  is  generally  believed  tbat  there 
are  only  three  broods.  These  have  been  designated  by  tbe  planters  as 
tbe  first,  second,  and  third  crops  respectively'.  It  is  imi)ossible  to  state 
a  rule  by  which  it  can  be  determined  to  what  broods  tbe  three  crops 
correspond,  as  this  dili'ers  in  different  localities  and  diiferent  seasons. 
Almost  invariably  the  first  brood  of  worms,  and  very  often  the  second, 
also,  are  so  small  that  they  escape  the  notice  of  observers.  After  a 
brood  of  sufficient  size  to  be  easily  perceived  has  been  de^'eloped,  iu 
about  two  more  generations  a  sufficient  number  of  worms  is  produced 
to  strip  the  cotton  of  its  foliage.  The  result  of  this,  as  will  be  shown 
later,  is  the  destruction  of  the  greater  part  of  the  worms  also.  The  sub- 
sequent broods  are  small ;  on  this  account,  and  because  of  the  cotton 
crop  being  destroyed,  the  plantxirs  lose  interest  in  the  develo])ment  of 
the  worms,  and  tbe  later  broods  are  not  noticed.  In  a  word,  the  idea 
of  there  being  only  three  "crops"  of  worms  has  arisen  from  the  fact 
that  as  a  rule  there  are  only  three  broods  of  sufficient  size  to  be  noticed 
by  the  planters  before  tbe  cotton  croi)  is  destroyed,  or  before  the  cotton 
has  reached  a  stage  of  maturity,  after  which  the  eating  of  the  foliage 
by  the  worms  is  not  considered  a  calamity.  In  some  instances  the  first 
crop  of  worms  is  doubtless  the  sec^ond  brood  of  the  season;  in  some  in- 
stances it  is  not  until  the  third  brood  is  produced  that  the  worms  are 
of  sufficient  numbers  to  be  observed,  and  thus  designated  as  a  crop. 
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The  tonii  "eropof  worms''  lias  bocome  thoroiT«^bly  incorporated  iu 
the  hiii^srn^pre  of  tliost^  most  interested  in  the  eotton^worin  ;  an<l,  more- 
over, it  is  a  very  eonveiiii'ut  term.  V\i'  shall  thei^'lore  adopt  it;  em- 
ployinj^r  it,  however,  iu  the  sense  in  ^vliich  it  is  .u'(*uer;iliy  used.  Thus, 
by  first  crop  of  worms  we  shall  mean  not  the  Hrst  brood,  l)iit  tlie  earliest 
brooil  thnt  is  of  sulheient  size  to  be  easily  noticed,  and  the  second  and 
third  crops  are  the  two  broods  immediately  following  the  llrst  crop. 
The  term  brood  will  be  used  in  its  usual  sense. 

Disappearance  of  thikd  ceop. — While  eonteni])hitinu\  in  the 
autumn  of  187S,  the  immense  number  of  worms  which  constitute 
the  third  crop,  I  was  struck  witli  the  fact  that  if  even  a  thousandth 
part  of  them  were  to  nniture  and  survive  tlie  winter  the  second  brood  in 
the  sprinp;'  would  be  of  sufiicient  nnmbers  to  destroy  all  the  cotton.  I 
was  therefore  interested  in  watching  the  disappearance  of  this  so-called 
thiwl  crop. 

The  result  of  these  observations  shows  that  when  the  cotton-worms 
occnr  in  sufficiently  .i^e^it  numbers  to  strip  the  cotton  of  its  foliage  the 
greater  part  of  that  brood  perishes  at  once. 

When  the  leaves  of  the  cotton  are  destroyed  the  worms  are  forced  to 
migrate  in  search  of  more  fcnxb  or,  if  they  are  fully  grown,  as  is  often 
the  case,  in  search  of  places  in  which  to  undergo  their  transformations. 
While  at  Faunsdale,  Marengo  County,  Alabama,  August  28, 1878, 1  was 
fortunate  enough  to  witness  an  attempted  migration  of  this  kind,  which 
was  attended  with  astonishing  resnlts. 

As  soon  as  the  larv'ae  left  the  cotton  stalks  they  experienced  great 
difficulty  in  crawling  over  the  snrface  of  the  ground.  Clinging  hold  of 
the  loose  particles  of  earth  by  its  ])rolegs,  a  larva  would  .attempt  to 
stretch  its  body  forward  in  the  mnuner  peculiar  to  '' loojiers,'^  but  no 
sooner  was  the  anterior  part  of  it-^'  iMj.ly  raised  from  the  ground  than 
the  insect,  unable  to  balance  itself  u]>on  tlie  crumbling  bits  of  earth, 
would  fall  to  one  side  with  the  full  length  of  its  body  upon  the  ground. 
Had  it  been  a  cloudy  day,  or  had  the  ground  been  shaded,  this  would 
not  have  been  so  serious  a  matter  to  the  larva;  but,  as  is  usually  the 
ca«e  at  that  season  of  the  year,  the  sun  was  sinning  with  an  intense  heat 
and  the  surface  of  the  soil  wiis  as  hot  as  the  sides  of  an  oven.  The 
larvae  did  not  seem  to  suif(»r  so  h)ng  as  tliey  were  resting  with  their  legs 
upon  the  ground,  but  no  sooner  did  one  of  them  fall  so  as  to  touch  the 
earth  witli  its  body  than  it  began  to  squirm  violently.  Sometimes  a 
larva  would  regain  its  position  n]H)n  its  legs,  but  the  hrst  attempt  at 
looinng  Mould  resnlt  as  before,  aiid  in  a  very  short  time,  often  not  more 
than  one  or  two  minntes,  it  would  succumb.  The  number  of  worms  de- 
stroyed in  this  way  is  immc)ise.  1  am  certain  that  in  the  held  in  wliich 
I  made  these  observatiims  tlun-e  were  to  each  square  foot  of  land  at 
least  an  avei^ge  of  hy(^  dea<l  worms  that  had  been  killed  iu  the  way  de- 
scribed within  a  few  hours.  Other  causes  tend  to  render  this  destruc- 
tion more  comj)lete.  Thousands  of  larvae  i\\v.  destroyed  by  ants.  ^Inny 
]ui|«ie  a!!tl  hnvae  wliich  have  *^  welched  up"'  and  ])iuti;niy  trausfoiined 
are  de])rived  of  thcii*  covering  of  lenves  by  their  voracious  comijanions 
and  fall  to  the  gioiind,  where  they  perish.  And  still  others,  apjKirently 
more  fortunate  in  transibrniing  v/ithiu  the  fohls  of  the  leaves  of  other 
plants  than  cotton,  ar<»  imprisoned  in  their  retreats  by  their  com])ani(>ns 
which  follow  'AU(\  at(<-jnpt  to  use  th<'  y^Auw  lenves  for  tho  s:;in<*  ]Mn'j)osc. 

J)Il■lA^PKAI:A^•(:K  of  tuh  last  ni:'.;  ...—  juidcntly  iJlicr  th(»  disup- 
I>carance  of  the  brood  of  woi  ins  knou  ii  as  the  tliird  cro[>,  one  or  uiorc 
broods  ai'C  usually  deveh)])('d  in  houjc  part^  of  the  cottiai  !•(  It.  Wiiercver 
the  earliest  spring  brood  is  of  consideral>le  size,  there  will  be  developed 
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ill  tLe  secou<l  generation  a  sufficient  number  of  worms  to  attract  general 
attention.  In  thi§  case  the  fourth  brood  will  constitute  the  third  crop, 
and  there  Avill  remain  sufficient  time  for  the  development  of  one  or  two 
later  broods.  As  already  explained,  these  broods  are  small  and  attract 
little  attention.  Xevertheless,  tlie  <lisappearance  of  the  last  brood  is 
one  of  the  most  imi>ortant  points  in  the  life-historv  of  the  cotton-worm. 
It  is  here  that  we  may  hope  to  leam  much  on  the  long-disputed  point 
as  to  whether  the  species  dies  out  each  year  in  the  United  States  or  not. 
I  regret  that  I  have  not  be^n  able  to  make  personal  observations  ou 
this  point,  as  my  stay  in  the  iield  extended  only  to  the  first  of  October. 
Fortunately,  careful  notes  bearing  on  this  subject  were  taken  by  Prof. 
E.  A.  Smith,  at  Tuscaloosa,  Ala.,  and  by  Prof.  I.  E.  Willet,  at  Macon,  Ga. 

From  tliese  notes  and  fmm  other  material  given  in  the  special  report, 
we  feel  warranted  in  stating  the  following  conclusions  respecting  the 
disappearance  of  thelast  brood  of  worms:  In  making  preparations  to 
undergo  their  transformations,  individuals  of  this  brood  do  not  differ  in 
habits  from  those  of  the  preceding  broods,  except  that,  as  the  foliage  of 
the  cotton  is  frequently  destroyed,  it  becomes  necessary  for  the  worms 
to  seek  other  places  in  which  to  web  up.  Thus  we  see  the  worms  web- 
bing up,  not  only  in  the  leaves  of  cotton,  but  in  the  leaves  of  any  plant 
that  they  can  find,  and  even  in  the  crevices  of  bark  of  trees.  No  tend- 
ency on  the  part  of  the  worms  to  make  a  denser  cocoon  than  those  of 
the  preceding  broods  was  observed.  A  large  part  of  the  pupae,  which 
were  enveloped  in  leaves  of  cotton,  became  exposed  and  fell  to  the 
ground  owing  to  the  consuming  of  the  leaves  by  other  larvae.  Many 
such  pupae  would  naturally  fall  prey  to  predaceous  insects  or  be  de- 
stroyed by  other  causes.  Thus  we  find,  as  with  the  third  crop,  that  a 
largo  proi)brtion  of  this  brood  is  destroyed  in  a  very  short  time  after 
assuming  the  pupa  state.  The  length  of  time  which  individuals  of  this 
brood  remained  in  the  pupa  state  varied  greatly:  many  moths  emerged 
early  in  October,  and  a  few  emerged  each  day  till  the  latter  part  of  the 
month,  when  heaAT  frost  occurred.  The  only  instances  of  moths  emerg- 
ing from  the  pupae  state  after  a  heavy  frost,  of  which  we  have  been  able 
to  leam,  arc  those  mentioned  in  Professor  Smith's  letters  of  October  26 
and  November  4,  and  in  Professor  AVillet's  letter  of  December  11.* 
Professor  Smith  also  wrote,  December* 30:  *'A11  the  chrysaUdes  which  I 
have  examined  are  dead,  so  that  not  many,  if  any,  will  survive  the 
winter." 

First  appearakce. — No  point  in  the  life-history  of  the  cotton-wwm 
is  of  higher  interest  than  the  first  appearance  of  the  insect  in  the  spring. 
Xot  only  may  we  expect  to  leam  here  important  facts  bearing  upon  the 
question  of  hibernation  of  the  species  in  our  territoiy,  but  other  facts 
wliich  will  be  of  service  to  us  in  our  efforts  to  devise  some  way  in  which 
to  check  the  increase  of  this  pest  as  soon  as  it  appears.  The  general 
impression  has  been  that  the  earliest  appearance  of  the  worms  in  the 
cotton  fields  was  during  the  latter  part  of  June  or  in  July.  This  has 
been  urged  as  a  proof  of  the  theory'  that  the  species  dies  out  each  season 
in  the  United  States,  and,  what  is  much  more  serious,  this  idea  ha« 
influenced  the  planters  to  neglect  inaking  any  efibrts  to  destroy  the 
worms  early  in  ilie  season. 

Although  vigorous  efibrts  wei'emade  to  collect  specimeus  of  the  moth 
early  in  the  spring,  none  were  observ^ed.  Baits  of  various  sweetened 
mixtures  were  exposed;  these  attracted  many  moths,  but  none  of 
them  wore  Aletia.    Neither  did  any  specimens  of  the  cotton-moth 

*  See  special  report. 
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come  to  liglit  at  that  season.  TJiis,  however,  only  proves  thi»  futility  of 
auy  att<^QptB  of  this  kind  to  destroy  the  moth  at  that-season  of  tlie  y«'ar, 
for  we  know  that  moths  wei-e  present  and  ovipositing  on  the  eotton  very 
soon  after  the  young  ])lants  emerged  from  the  ground.  This  is  shown 
by  the  faet  that  May  21  a  full-git>\\ii  larva  was  found  in  Dallas  County, 
Alabama,  on  some  small  cotton,  which  was  planted  April  30  and  was 
well  up  about  May  8.  On  May  23  another  larva  was  found  in  the  same 
field.  As  this  cotton  was  immediately  adjoining  some  which  was  planted 
a  month  earlier,  there  is  a  possibility  that  the  larvae  were  hatehed  on 
the  latter,  and  migrated  to  the  place  where  found ;  but  in  any  (^ase  it  is 
evident  that  moths  were  flying  and  ovipositing  on  the  cotton  Avhile  it 
was  yet  quite  young.  Other  larvae  wei'c  observed  at  this  time ;  one 
May  23  on  the  older  cotton,  and  another  June  3.  These  particular 
instances  are  cited,  as  there  is  no  doubt  of  the  identity  of  the  larvae. 
We  believe,  however,  that  they  were  found  even  eai'lier  in  the  season. 
Colonel  Lewis,  of  Yernon  Station,  in  the  Canebrake  i^egiou,  Alabama, 
found  a  full-grown  larva  May  17 ;  and  May  24  they  were  reported  from 
two  other  idantations  in  the  Canebrake. 

Thus  we  see  that  there  is  not  as  long  an  interval  between  the  disap- 
pearance of  the  last  brood  in  the  fall  and  the  appearance  of  the  first 
brood  in  the  spring  as  was  supposed.  In  fact  the  interval  is  as  short  as 
pNOssible;  for  the  moths  o\iposit  on  the  cotton  as  soon  as  there  is  suffi- 
cient food  for  the  laiTae.  The  first  larva  found  by  Mr.  Trelease  this 
season  had  consumed  several  plants. 

A  topic  of  scarcely  less  interest  than  the  date  at  which  the  cotton- 
worms  first  appear  is  the  localities  in  which  the  fu*st  brood  occui^s.  Ev- 
ery planter  with  whom  we  have  conversed  on  the  subject  informs  us 
that  in  each  locality  the  woims  first  appear  on  a  certain  plantation,  and 
on  a  veiy  limited  part  of  that  i}lantation.  We  examined  several  of 
these  places  carefully,  but  feund  no  striking  local  peculiarities.  They 
all  agree,  however,  in  being  on  low  land  and  where  the^cotton  has  a 
thrifty  gi-owth.  In  connection  with  this  ti^stimony  of  the  planters,  we 
must  take  into  account  the  fact  that  they  seldom  observe  the  worms  till 
the  latter  part  of  June  or  even  till  July.  It  is  evident,  therefore,  that 
it  is  the  first  '^  crop  "  of  worms  that  appear  in  the  above  described  lo- 
cahties,  and  that  the  testimony  has  but  little  bearing  on  the  origin  of 
the  first  brood.  As  yet  we  have  but  little  data  upon  this  point ;  but 
that  which  we  have  indicates  that  the  first  brood  of  worms  is  scattered 
indiscriminately  over  those  sections  in  which  they  occur.  Si>ecimens  of 
the  first  brood  were  found  by  IVlr.  Trelease  on  cotton  growing  on  bottom 
land,  in  a  swamp,  on  an  elevation  rising  from  this,  and  on  a  ridge  con- 
siderably distant  from  the  swami).  Thus  no  local  peculiarities  of  the 
soil  seem  to  intiuence  the  distribution  of  the  worms,  except  that  where 
the  cotton  is  the  earliest  the  moths  first  find  a  place  to  ovi])osit. 

We  have,  therefore,  a  very  interesting  i)roblem  ])resentedtous.  Why 
is  it  that  if  individuals  of  the  first  brood  of  worms  occur  indiscrimin- 
ately on  cotton  giowing  on  wet  and  on  dry  land,  that  the  greater  i)ro- 
portion  of  the  second  or  third  brood  (the  first  crop)  is  Jbuud  only  on 
low,  wet  lands?  The  only  ex]>lanatiou  we  can  otter,  ko  far,  is  that  in 
the  wet  lands  there  is  but  little  to  check  the  natiual  increase  of  the 
species;  while  in  dry  lands  the  predaceous  insects,  especially  ants,  de- 
stroy a  large  proportion  of  the  larvae  of  the  earlier  broods.  This  point 
will  be  referred  to  again  under  the  head  of  'influence  of  weather." 

It  has  often  been  asserted,  especially  by  those  who  advocate  the  theory 
of  immigration  of  the  moth,  that  the  cottou-wonn  appears  first  in  the 
western  and  southern  jiortions  of  the  cotton  belt,  and  progresses  i*egu- 
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lady  toward  the  oast  and  nortli.  But  tliis  does  not  seem  tolwitbecasse. 
As  Wi»  liave  already  .shown,  in  the  sjjviu.;;'  of  tlio  ine^iont  year  (187(1)  the 
worms  wcM^e  in  (^ontral  .Maluuna  as  eaily  as  there  was  food  ior  thoui. 
And  in  ESJ;?^  when  the  lirst  brood  was  so  hir^e  as  to  attract  general  at- 
tention, the  wonn.s  a])j)eare^l  sinmltiineonsly  (durin^^  3ray)  in  Jackson 
County  and  (iadsden  Comity,  Fknichi;  Deeatnr  Couiity,  Goorg^ia;  Ma- 
rion County,  ^Mississippi;  and  AtatJeosa  County  and  Victoria  Gouaty, 
Texas. 

liiBERXATiox. — How  does  the  cotton- worm  pass  the  Avinter  ?  Thi8  is 
a  question  most  often  asked  respecting  tliis  inject,  and  it  is  only  recently 
that  an  answer  could  be  given. 

It  has  been  contended  by  some  that  if  the  cotton- worm  survived  the 
winter  in  the  United  Staters,  it  would  exist  in  such  numbers  in  the  spring 
that  it  would  sweep  away  tlie  young  cotton  plants  at  once.  But,  from 
what  we  have  seen  of  the  disappearance  of  the  ''  thiixl  crop"  and  of  the 
last  brood,  it  is  evident  that  in  any  case  only  a  few  individuals  survive 
the  autumn,  ^any  have  believed  that  the  pupae  of  the  last  brood  pa«s 
the  winter  in  the  ground.  This  Ave  now  know  cannot  be  the  casej  as  tiie 
larvae  of  the  last  brood  web  up  in  leaves  in  a  similar  w^ay  as  do  the 
larvae  of  other  broods,  and  those  pupae  which  fall  to  the  ground  on 
account  of  the  destruction  of  their  leafy  covering  are  soon  destroyed  by 
ants.  Even  if  they  were  not  destroyed,  they  have  no  power  of  working 
their  way  into  the  earth,  as  has  been  supposed  by  many.  Of  the  very 
many  pupae  which  have  been  found  in  the  ground  and  sent  to  this  de- 
l)artment  by  persons  supx30sing  them  to  be  those  of  the  cotton-worm, 
not  one  has  proved  to  be  sueh.  Many  moths  closely  related  to  the  cot- 
ton-worm— that  is,  belonging  to  the  same  family  (the  JSoctuidae) — pass 
the  winter  in  the  ground  in  the  iwipa  state.  It  is  such  pupae,  and  espe- 
cially those  of  the  boll-worm,  that  have  been  mistaken  for  those  of  the 
cotton-worm. 

The  pupa  o#  Aktia  is  represented  on  Plato  VI I,  fig.  10,  and  that  of 
the  boll-worm  on  Plato  VllI,  tig.  0.  But  the  most  striking  dilference 
between  the  pupae  of  these  two  inset^ts  is  exhibited  by  the  form  of  the 
spines  at  the  posterior  end  of  the  body.  In  Alctia  the  spines  are  eight 
in  number,  and  are  hooked  as  shown  In  the  enlarged  figure  (Plate  IX, 
Fig.  2).  xhe  pupa  of  the  boll-worm  has  but  two  si>ines,  and  these  are 
straight  (Plate  XVI,  fig-.  (>).  By  observing  this  point  it  is  easy  to  dis- 
tinguish tlie  pupa  of  Alctia  from  tlnit  of  the  boll-w  orm ;  and  as  soon  as 
this  is  generally  known  we  will  hear  less  frequently  of  tlie  former  being 
plowed  up.  In  fact  there  is  now  no  reason  for  behcniug  that  the  cotton- 
worm  ever  enters  the  ground  to  undergo  its  transformations ;  or  that  it 
ever  passes  the  winter  in  the  pupa  state.  Xumerous  instances  of  pupae, 
which  were  undoubtedly  those  of  the  cotton-worm,  remaining  alive  after 
heavy  frosts,  and  even  till  midwinter,  are  on  record ;  but  it  is  a  suggest- 
ive fact  that  there*  are  but  few  well-authenticated  instances  of  pu))ao 
producing  moths  after  heavy  frosts  have  occurred,  those  mentioned  in 
the  letters  of  Professors  Smith  and  Willet,  referred  to  above,  being  the 
only  ones  known  \o  us.  Is  it  not  i)robable  that  observers  have  been 
misled  by  the  movements  of  pui)ae  containing  parasites  t  Every  ento- 
mologist knows  that  dead  pupae  are  ire<piently  seen  to  nJl  about  as  if 
alive,  the  motions  being  due  to  the  parasite  within;  and  several  in- 
stances have  eome  to  our  notice  where  pupae  of  Ahtiaj  that  were  sup- 
posed to  be  alive  in  midwinter,  have  proved  to  be  parasitized. 

Many  planters  believe  that  they  have  seen  the  adult  during  winter  and 
early  spring.  But  in  nearly  every  instance  when  sueh  moths  have  been 
sent  to  an  entomologist  they  have  i)roved  to  belong  to  some  other  species 
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tbau  ^ic//ft  argillacea,  Mjijjy  uiotli.s  have  been  scut  to  tljis  (Jeijaj-tiueiif 
by  porfcW-JUfcj  supposing  tliom  to  bu  the  cottou-iuotb  ^  but  in  every  instiatici*. 
with  one  jK)S8iblo  oxce])tion,  they  proved  to  belong  to  other  sj)ecies. 

During:  the  winterof  1878-71)  the  Ibllowins:  named  local  obiserveris  for 
this  (lepailuientwere  on  the  lookout  for  living  pnpue  or  adults  of  A, 
argillacea:  Professor  Willct,  at  3laeon,  Ga. ;  Professor  Snn'tb,  at  Tusca- 
loosa, Ala. ;  Dr.  Anderson,  at  Kirkwoocjj  Miss.,  and  Judge  Jonei?,  at  Vir- 
ginia Point,  Tex.  Xot  one  of  these  gentlemen  was  successful.  Profes- 
sor Smith,  in  particular,  made  great  exertions  to  obtain  specimens  of  the 
adult.  lie  had  sweetened  mixtures  for  attracting  moths  exposed  during 
the  entire  winter  5  but  although  he  constantly  obtained  other  moths,  as 
already  stated,  not  a  single  Aletia  was  found.  It  is  important  to  pote 
that  Professor  Smith's  observatiou*  were  made  at  a  point  which  may  ])e 
farther  uorth  than  the  cotton-moth  can  hibernate.  But  in  the  latter  part 
of  December  Professor  Willet  made  a  trip  to  Southern  Georgia,  where 
a  carefiil  seai'ch  was  rewarded  only  by  Ji  fe>v  dead  pupae  aud  many  empty 
pupa-skiufi ;  the  latter  were  found  in  dead  wood  a«d  under  bark  of  piue 
tra6« ;  many  were  also  taken  from  ragweed  on  edge  of  a  cotton  field. 

lu  addition  to  the  efforts  of  the  local  observers,  Mr.  Schwarz,  who  has 
had  a  wide  and  very  successful  experience  as  a  fteld  entomologist,  made 
an  extended  tour  through  the  cotton  belt  in  order  to  ascertain  wbftt  he 
could  respecting  the  winter  quarters  of  this  insect.  Mr.  Schwarz  was 
no  more  successful  in  this  particular  than  were  his  colaborers.  A  de- 
tailed account  of  his  trip  is  given  in  the  sijceial  report. 

In  considering  the  results  of  ]Mr.  Schwarz's  observations,  it  should  be 
rememberetl  that  during  the  greater  part  of  the  time  w!»ile  he  was  in  the 
field  the  weather  was  unusually  cold,  so  that  hibernating  insects  would 
not  be  likely  to  be  out  from  their  phu^es  of  couccalmeut ;  and  that,  as 
Mr.  Schwarz  has  well  said,  the  lailui*e  to  find  the  hiding  place  of  the 
cotton-moth  is  not  ]U'oof  that  the  species  does  not  hibernate,  for  he  also 
failed  to  find  in  thi^r  winter  quarters  other  insects  which  are  very  com- 
mon, ami  respecting  the  hibernation  of  which  there  is  no  doubt. 

Although  we  finniy  believe  (l)oth  from  the  a  posicrlori  reasons,  which 
were  given  at  length  in  the  special  report,  and  from  positive  evidence  to 
be  soon  brought  iv>rward)  that  the  cotton-moth  hibernates  in  some  por- 
tions of  the  cotton  belt  of  the  United  States,  we  have  given  these  nega- 
tive results  at  length,  not  merely  for  their  parity  scientiftc  interest,  but 
as  furnishiug  vabmble  data  to  be  used  in  making  plans  for  the  destruc- 
tion of  this  pest.  For  they  show  c(mchisively  the  impracticability  of 
attempting  to  destroy  the  insect  in  its  winter  quarters. 

The  undoubted  positive  evidence  of  the  hibernation  of  this  insect  con- 
siit^  of  a  very  limited  number  of  observations ;  lor  although  we  believe 
that  at  least  few  ot*  the  many  planters  who  think  they  have  observed 
the  cotton-moth  in  midwinter  and  early  spring  an*  right,  still  the  fact 
that  in  every  instance  but  one,*  when  specimens  of  the  moths  observed 
liave  been  sent  to  entomologists,  it  has  been  found  that  some  other  species 
has  been  mistaken  for  Aletia  argiUueea^  prevents  our  accepting  testimony 
of  tiiis  kind. 

But  we  cannot  doubt  the  statements  of  so  accurate  an  observer  as 
Mr.  Thomas  Ailleck,  who  says,  in  his  Southern  Kural  Almanac,  1851,, 
pp.  49,  50 : 

On  tlifi  22d  of  Di'conibor  la.st,  1S49,  I  saw  %vv^{  iinni]>ors  of  (lie  coiiou-woih  tlnriii*; 
theilusk  of  tho  evening  llittiuj:  al)out  tlie  fiuce-torinns,  dead  trees  winch  t>lill  retained 

*Prof.  C.  V.  Riley  has  received  two  female  cotton-DJOilis  from  Jaijes  F.  Bailey,  of 
M2irioO)  Ala.  These  moths  were  talicn  on  the  ni^ilit  of  the  12th  of  Febinary,  ISSO. 
Tkay  were  taken  from  ak  mock-orange  tree  {L'tiaisus  Laivliheuain)  then  iu  bloom. — 
[American  Entomologist,  March,  IbbO, 
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their  bark,  and  about  certain  hhcds  near  i  his  village— Wash  in  o:ton,  Miss.  The  woatber 
•was  and  had  been  umeasonably  Avami.  AU-vr  cool  (la.T^  lolJowcd.  during  which  I  could 
not  find  a  single  nibth.  But  again,  on  the  :27th  or  *J6th  of  the  miuio  month,  I  8aw  tliem 
in  equal  numbers.  I  leave  it  to  naturalists  to  nay  whether  or  no  this  settles  the  ques- 
tion of  liibemation.  It  is  positive  evidence,  so  far  as  it  goes.  Whether  they  continned 
to  exist  until  th.e  cotton  plant  was  large  enough  to  support  their  progeny  I  cannot  say; 
nor  could  I  satisfy  myself  as  to  where  they  found  shelter. 

Equally  interesting  are  the  observations  of  Mr.  John  P.  Humphreys, 
late  naturalist  and  entomologist  to  the  State  department  of  agriculture 
of  Georgia,  who  says  in  a  letter  which  we  recently  received  from  him : 

l«f.  That  it  hihemates  in  the  chrytalia  state, — ^This  may  be  true  of  other  **  cut-worms" 
(which  in  some  cases  I  doubt,  while  in  others  I  know),  but  there  is  not  tho  slightest 
warrant  for  any  such  supposition  in  the  historrr  of  A.  argiUacea,  Hlibn.  This  question 
I  have  subjected  to  the  most  crucial  test,  selecting  3,200  larvae  and  noting  their  change 
into  the  pupa  state.  I  planted  them  in  detached  groups  (as  chrysalids),  nnder  dif- 
ferent soils,  and  at  different  depths  (the  latter  to  do  away  with  cavilings).  Some  I 
S laced  just  beyond  the  frost-line,  others  at  the  line,  and,  again,  others  just  above  the 
ne.  (Was  tliere  ever  a  chrysalid  foolish  enough,  when  forced  to  bury  itself  under 
terra  firma,  to  leave  its  work  of  protection  half-way  done?)  In  every  instance  the  pupa- 
tion under  ground  was  a  failure.  You  well  know  how  bewildered  an  ant  becomes  when 
its  antennae  are  removed ;  just  so  with  J.  argiUacea  when  the  chrysalis  is  entombed, 
lam  giving  you  general  outlines,  which,  I  am  sure,  will  appear  plausible  to  you  as  an 
insect  physiologist.  Two  of  these  moths  (preserved  in  my  cabinet *)  did  actually  bur- 
row upwards  from  a  depth  of  three  inches,  in  soil  that  was  quite  loose  and  not  com- 
pacted by  the  cold  and  the  winds  of  winter  (to  say  nothing  of  accidental  pressare)^ 
and  their  wings  were  so  much  mutilated  by  their  escape  as  to  servo  them  no  longer  as 
instrnments  of  flight.  These  experiments,  repeated  over  and  over,  have  proven  to  me 
the  impossibility  of  anything  bordering  npon  a  general  pupation  of  A,  argiUacea  under 
ground, 

2d,  That  it  hibernates  as  a  moth. — ^This  is  overwhehningly  true.  Not  nnder  the  leaf- 
less stalks  of  cotton,  nor  under  the  clods  of  dirt  and  rocks  about  them,  but  beneath 
the  scales  of  pine  trees  in  neighboring  forests,  in  cotton-gin  houses  and  elsewhere 
(particnlarly  in  the  first-named),  have  I  found  the  A.  argiUacea  in  numbers  from  De- 
cember until  May,  wings  perfect,  no  scale  abrasions,  ana  agility  equal  to  that  of  any 
brood.  I  have  found  the  moth  in  iron  concretions  not  far  from  Cuthbert  (Bondolph 
County,  Georgia),  in  the  vicinity  of  Burgess  Mills.  Tliis  curious  contrast  yon  may 
not«  en  passant :  while  the  first  broods  (May  to  June  16)  invariably  appear  firet  in  the 
hammock-growth-bordered  plantations,  tho  moths  of  the  last  brood  are  found  in  mid- 
winter principaUy  amid  the  pine  growths.  On  this  point,  however,  I  have  no  space 
to  elaborate.    Your  own  reasoning  will  be  as  good  as  that  of  any  one  else. 

In  another  letter  Mr.  Humphreys  states : 

I  found  the  moth  (A.  argiUacea j  Hiibn.)  hibernating  on  Saint  Simon's  Island,  Geor- 
gia, February,  1876,  and  nea^Brunswick  at  the  same  time.  I  also  found  it  in  Ban- 
dolph  County,  Georgia,  November  8,  187G.  The  hibernating  moth  has  been  seen  in 
barns  and  cotton-gin  sheds  from  November  to  May,  in  the  counties  along  Chatta- 
hoochio  River,  Decatur,  Early,  Clay,  and  in  Thomas,  Brooks,  Lowndes,  on  the  Glynn 
(Atlantic)  coast. 

And  Professor  Grote  himself,  in  the  paper  in  which  he  proposes  the 
theory  of  migrations,  says : 

The  last  brood  of  worms  changed  into  chrysalids  in  myriads  on  the  leafless  stems, 
clinging  by  their  few  threads  as  beet  they  might,  and  disclosed  the  moth  in  the  face 
of  the  irost,  many  of  the  chrysalids  perishing.  Afterwards,  on  sunny  winter  dajrs,  I 
have  noticed  the  live  moth  about  gin-houses  and  fodder-stacks,  or  the  negro  quarters. 

Professor  Grote  adds :  "  Was  this  a  true  hibernation,  or  merely  an 
accidental  survival  ?  The  locality  and  the  condition  seem  to  me  alike 
artificial."  It  appears  to  us  that  just  the  conditions  described  may  be 
found  on  any  plantation  in  the  South,  and  that  a  few  "  accidental  sur- 
vivals "  are  all  that  is  necessary  to  perpetuate  the  species  in  any  locality. 
It  has  often  been  urged,  by  those  who  believe  that  the  presence  of  the 
cotton- worm  in  our  country  is  dependent  upon  the  immigration  of  moths 
from  other  countries,  that,  did  the  species  hibernate  in  our  territory, 
the  moths  would  be  seen  early  in  the  spring.    We  believe  that  the  only 
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reason  it  has  not  beeu  observed  more  often  at  that  season  of  Mie  ,>«sir  is 
that  it  occurs  in  small  numbers  and  that  very  few  observers  have  thor- 
oughly searched  for  it  at  that  time.  That  moths  are  preseut  and  o\  ipos- 
iting  on  the  cotton  very  soon  after  the  young  plants  emerge  from  th(^ 
ground  has  already  been  shown  in  tlic  section  on  the  first  appeai-ancc 
of  the  worms. 

Our  conclusions  are  that  the  species  docs  not  hibernate  as  a  pupa, 
but  that  in  certain  portions  of  our  cotton  belt  the  species  does  hibernate 
as  a  moth.  The  number  of  moths,  however,  which  sursive  the  winter 
is  very  small  compared  with  the  number  of  pupae  of  the  last  brood  of 
the  previous  season. 

It  is  probable  that  of  those  moths  which  mature  before  frosts  sufficiently 
heavy  to  destroy  the  pupae  occur,  only  the  more  vigorous  individuals, 
and  of  them  especially  those  which  choose  unusually-protected  situa- 
tions for  their  winter  quarters,  are  able  to  survive  the  winter.* 

As  to  localities  in  which  the  species  hibernates,  we  conclude  fix)m  the 
data  drawn  from  a  study  of  the  past  history  of  the  insect  that  in  the 
following-named  places  the  moth  usually  survives  the  winter: 

Texas. — Principally  in  the  Colorado  and  Brazos  bottoms,  as  far  north 
as  Grimes  County  and  as  far  south  as  Victoria  5  occasionally  as  far  north 
as  Cherokee,  possibly  to  Upshur,  though  not  i)rol>able. 

Louisiana. — ^The  southeastern  parishes  along  the  river — East  and  West 
Feliciana,  East  Baton  Eouge,  and  Iberville;  possibly  Saint  Landry, 
Avoyelles,  Concordia  and  neighborhood. 

Mississippi. — ^The  southwestern  counties,  near  the  river — ^Wilkinson, 
Adams,  Amite,  &c. 

Alabama. — ^Principa;lly  in  the  "cane-brake"  region;  possibly  in  the 
southeastern  counties,  along  the  Chattahoochee. 

Florida. — Principally  in  those  northern  counties  near  the  Appalachi- 
cola — Gadsden,  Jackson,  Leon,  &c.;  possibly  in  adjoining  cotton -grow- 
ing counties. 

Georgia. — Southwestern  counties — Decatur,  &c.,  along  the  Flint  and 
Chattahoochee}  in  former  years  probably  in  the  Sea  Islands  and  coast 
counties. 

mFLUENCB  OF  WEATHEE. 

It  seems  curious  that  observers  should  be  so  dipvided  in  opinion  as  they 
are  concerning  so  simple  a  i)oint  as  whether  a  mild  or  a  severe  winter 
is  the  more  apt  to  be  followed  by  a  bad  worm-season.  Of  the  corre- 
spondents of  the  department,  some  hold  one  view,  others  the  directly 
opposite  opinion,  while  still  others  state  that  the  degree  of  severity  of 
the  winter  makes  no  difierence  whatever  with  the  extent  of  the  ravages 
the  succeeding  season.  Those  holding  the  last  view  base  their  opinion 
on  the  fact  that  they  have  actully  known  disastrous  worm-seasons  to 
follow  cold  and  warm  winters  indiscriminately,  t 

Those  holding  the  opposing  views  referred  to  also  claim  to  found  their 
opinions  upon  actual  experience.  The  advocates  of  the  view  that  a 
severe  winter  will  be  followed  by  the  worm  give  as  their  explaliation  the 
fact  that  during  warm  winters  the  moths  come  forth  from  their  hibemat- 
ing  quarters  and  die  of  hunger,  whereas  while  in  winter  quarters  and  in 
the  true  state  of  hibernating  somnolency  not  only  is  no  food  necessary, 
but  they  are  less  exposed  to  dangers  of  all  kinds  which  would  assail 
them  if  they  flew  out,  attracted  by  sunshiny  weather.    The  npholdem 

*For  a  full  ilisrijs.sion  of  the  tlioory  of  migrationB  of  tlie  moth,  see  special  report,  pp. 
109-121. 
i  This  fact  has  l)eeu  used  as  an  argument  for  the  migration  theory. 


Digitized  by 


Google 


282  REPORT    OP    THE    COMMISSIONER    OF   AGRICULTURE. 

of  tlui  tl»eoi-.y  thi\i  wanu  wintins  are  more  apt  to  be  followt^d  by  tbo.worm 
siuiply  nr^'O  tbe  i«lt?a  that  tlic  severity  ol*  tlio  colder  winters  kills  the 
liibeniatiug  individuals. 

The  truth  of  the  3uattcr,  a.s  it  st^eius  to  us,  in  that,  other  tilings  beiag 
equal,  a  warm  winter  is  uiore  favorable  to  hibernation  than  a  cold  one. 
It  seems  to  be  true  that  the  cotton-iuoth  was  ori<>^inally  a  tro])ical  or  sub- 
tropical insect,  and  that  only  in  favored  localities  within  the  limits  of  the 
United  States  can  it  hibernate  at  all.  As  we  f^o  northward  the  winters 
become  too  severe  for  survival  from  one  season  to  another.  Farther 
south,  then,  winters  ai^proachin^  to  this  northern  severity  must  be  un- 
favorable, while  winters  ai)proaching:  those  of  the  normal  habitat  of  tbe 
moth  will  prove  favorable.  This  is  leasoning  in  the  abstract.  Actual 
exi>erience  seems  to  show  that  occasionally  the  greatest  worm-yeftrs 
follow  undoiibte<lly  cold  winters.  This  seems  to  ha\  o  been  th^  case  with, 
the  season  of  1873,  in  some  parts  of  Alabama  at  least.  8ucli  iustauces 
we  think,  however,  must  be  laid  to  a  combination  of  other  causes,  work- 
ine  tbroufi^h  a  series  of  years;  and  that  instead  of  the  severity  of  tbe  pre- 
ceding winter  having  been  the  sole  cause,  the  ravages  of  the  wonus 
would  have  been  even  worse  had  a  mild  winter  come  before. 

Another  and  more  important  point  concerning  the  influence  of  weather, 
brought  out  by  the  1878  circular,  was,  do  the  worms  flourish  jnoet  in  a 
wet  or  dry  season  f  In  the  answers  to  this  question  great  uoimimity 
was  found.  With  but  few  exceptions,  the  general  opinion  seems  to  be 
that  wet  years  are  the  most  disastrous  caterj)illar-year8. 

This  fact  (for  such  it  undoubtedly  is)  has  been  always  accounted  for 
by  the  fact  that  wet  weather  i)roduces  a  rank  and  succulent  weed,  of 
superior  nourishing  i>ower  to  one  dwarftnl  and  dried  by  continued 
drought,  and  by  the  iact  that  in  hot  dry  weather  many  worms  are 
actually  killed  by  the  beat  of  the  sun  au<l  by  the  oven-like  heat  of  the 
earth  when  marching  is  attcimjited. 

Another  point,  intimately  connected  with  this  last,  is  the  one  that  the 
low,  damp  parts  of  a  ticld  are  the  ones  where  the  worms  always  appear 
first  in  spring.  This  may  be  accounted  for  by  the  ])robable  fo^it  that  on 
damp  parts  of  a  plantation  the  early  a^ttou  grows  faster  than  on  the 
drier  parts;  nectar  is  earlier  secreted  from  the  foliar  glands;  the  hiber- 
nating moths  arc  attracted  by  the  nectar  to  that  part  of  the  iiekl,  and  con- 
sequently more  eggs  are  there  laid. 

Both  of  these  facts  have,  however,  been  iiccounted  for  by  a  idausible 
theory,  first  publicly  ])ut  forth  by  Mr.  X.  A.  Davis,  of  ("lierokee  C'ouuty, 
Texas,  in  1800  or  1807,  and  which  is  as  Ibllows:  The  ants  wJiich  are  so 
numerous  in  cotton  fields  destroy  many  eixf^i^j  young  larvae  and  pui>ft^  ot 
Aleiia,  These  ants  abound  most  in  dry  lands,  hence  in  such  localities 
the  worms  are  not  permitted  to  multiply  to  so  great  an  extent  m  in  weti 
lands.  On  the  other  hand,  in  wet  seasons  the  ants  are  kept  in  check, 
and  consequently  the  worms  multiply  greatly. 

Mr.  DavLs  draws  the  following  practical  conclusions : 

Lot  no  wot  Jands  bo  planted  on  Avhioli  tlie  ant  oannnt  livo,  nor  ]ot  iho  liicjlilands  be 
plowtid  wliilo  wot  to  distioy  tlie  ant,  aud  I  am  ])or.snadod  that  tlr^  cotton  fn»i»  wiU 
never  bo  tioslroyod  by  tlu;  Avt»nii  again.  TJio  ob^orvanco  ot  tliost»  jaots  wiU  <h»  mnro 
tliaii  all  tlio  poisons  djsfovi-red  and  all  the  jioison-diHtribiitcrs  ooiubiutnl  to  i»rotaot 
Ibe  plantor  in  his  toil  aiid  ^iiarautee  bim  tbo  icwardh  of  his  bands. 

Almost  simultaneously  with  the  letter  from  Mr.  Davis  in  one  extreme 
of  the  cotton  belt  came  a  communication  from  Mr.  J.  C.  Brown,  of  Willet, 
liarnwell  County,  Soutli  (Jarohna,  the  other  extreuie,  expressing  ahnost 
precisely  the  same  views.    Mr.  Brown  introduced  this  in  his  re[)ly  to  the 
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1878  cin'uluv,  \v]»i(!l)  lie  li:ul  ivtaininl  until  tliis  time  to  lunke  fiivtlHT 
ohKerv  atioiis.     Ih^  says : 

Tlie  rouimon  ant  inaintniiiH  an  oqiiililuiiim  trAni  it  la  vol  too  nd.  Tin*  aut  will 
destroy  the  o'Xj^s  unl«'ss  i\w  rainy  UfatUer  k*H'p.s  it  in  it»  rctirat.  'J'liis  is  tlio  rfiasoii 
that  a  dry  si'us«»u  is  nivcr  a  cat<'i-pillar  one. 

UiKm  reci'Lving  tliis  wo  wrot<^  to  Mr.  Drown  for  furtlior  imrtirulars, 
and  received  the  I'ollowing  reply : 

Dear  Sir:  In  answf^r  to  yours  of  the  29th  instant  in  relation  to  cotton-womi  and 
-whether  the  comnnm  ants  were  destructive  t^  it,  woukl  rej^)ly  that  I  have  observed 
the  ant  on  the  cotton  plant  and  apparently  beaching  it  lor  prey.  During  sunny 
weather  they  are  nupierous,  every  cotton  pl^ut  having  several  crawling  over  it,  and 
they  do  destroy  the  eggs  of  the  cotton-worm,  for  I  have  seen  tliera  stop  as  soon  as  they 
coine  across  them  and  eat  and  carry  them  away.  In  wet  weather  the  ant  has  retreated 
to  its  quarters  and  few  can  be  found  anywhere  in  tlie  cotton  lield,  and  the  caterpillars 
liAve  uudisturbed  opportunity  to  multiply  and  inertjase. 

Wd  have  the  wonn  here  now  in  force,  and  would  he  greatly  damaged,  hut  its  first 
tppear^Qce  was  two  weeks  too  late.  And  I  have  noticed  tliat  my  theory  of  the  Aut 
has  had*  additional  substantials  for  its  suimort,  for  during  four  or  five  sunny  days 
there  is  a  decided  increase  and  activity  on  tne  i>art  of  the  aut  and  a  marked  decrease 
of  the  same  on  the  part  of  the  worm. 
Yours,  respectfoDy, 

JAMES  C.  BROWN. 

WiLLPT,  Barnwell  County,  South  Carolina. 

This  same  idea  is  again  expressed  by  Mr.  Douglass  M.  Hamilton^  of 
Saint  Franciavillo,  La.,  in  his  report,  in  which  lie  says:  "Ants  of  many 
kinds  are  found  preyhip:  on  them  in  good  weather^  hut  not  in  had,  and  this 
is  the  reason  given  why  the  worm  iuoi-cases  so  nuich  faster  in  rainy,  wet 
weather  than  in  dry  and  fair  wciither." 

Mr.  Wm.  Y.  Kcar>%  of  Xorth  Bend,  Chency\ille,  parish  of  Rapides, 
Louisiana,  December  17, 1877,  in  writing  to  J.  Curtis  \Valdo,  says :  ♦^The 
cotton-caterpillar  reiiuiics  a  wet  season  to  aoeumulate,  as  such  weather 
is  desti*uctive  to  its  natural  enemy,  the  ant,  and  also  an  insect  called 
the  ichneumon,''  &c. 

The  Ibllowing  extracts  from  Mr.  Trelease's  notebook  are  of  interest  in 
this  connection :  i 

Septemher  10,  1870. — On  the  second  place,  where  100  acvs  are  eaten  out  entirely,  I 
find  thousands  of  ueavly-^rrown  aletias  crawling  in  every  direction.  lu  wet  places 
they  are  not  so  much  moKhted  by  ants,  for  there  are  few  of  these  ;  but  on  tlry,  sandy 
places  I  lind  ants  killing  many  larvae.  '  '*  •'  Can  it  be  that  uletia  firufc  appeaw  in 
wet  places  because  The  anls  are  not  so  numerous  there  as  on  high,  s;indy  placps? 
Early  I  found  caterpillars  on  both  botlom  and  ridge  laud.  Were  m)t  most  of  the  lat- 
ter killwH  This  theory  must  be  taken  in  coumctiou  with  tliat  of  the  nectar,  for 
certainly  there  are  more  v^v^a  laid  in  wet  ground.  Can  it  not  be  that  this  is  partly 
due  to  the  fact  that  luorc  mmbs  are  excluded  inssjcli  places  andlay  their  eggs  without 
leaving  them  ? 

The  one  seuteneo,  ^'Fnrly  T found  mierpiUars  on  hoih  hotiom  and  ridge 
lands,^  forms  a  strong  argument  1(U*  Mi\  Davis's  theory. 

And  now  as  to  our  own  coiulusious  :  If  it  can  be  shown  that  the  num- 
lior  of  cotttm-worius  actually  killed  by  the  ants  is  as  great  as  statetl  by 
the  upludders  of  the  theory,  then  there  can  be  no  doubt  but  that  it  ac- 
<H)unts  for  observed  facts.  •  lint  what  evidence  we  have  collected  as  to 
the  ellicacy  of  the  ants  as  destroyers  of  the  cotrou-wbrm  seems  hardly 
.s^illicieut  U>  watrant  us  in  uuciualitiedly  stipportiug  so  broad  a  theory. 
\ViM*an  safely  say,  though,  that  the  agency  of  the  ants  is  one  of  the 
prominent  factors  in  bviii<;iijg  alumt  the  dry-weather  scarcity  or  wet- 
woather  abundance  of  tlui  cottou-worm.  The  most  imi>ortant  time  for 
the  ants  to  be  pursuing  their  good  work  is  among  the  early  broods  ot 
worms — in  ^lay  and  June.  Every  worm  killed  at  this  time  save^  the 
cotton  from  huudieds  later.    The  numbers  of  individuals  in  the  earlier 
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broods  arc  sraall,  aud  more  api)roeiablc  work  cau  then  be  done.  Later 
in  the  season  the  abundance  of  the  worms,  if  they  have  been  protected 
by  wet  weather  earlier,  is  so  marked  that  an  ordinaiy  change  of  the 
weather  has  small  inlluence  over  them. 

The  law,  then,  which  we  should  lay  down  for  the  intluonce  of  weather 
upon  the  cotton-worm,  taking  all  evidence  into  consideration,  would  be, 
A  mild  winter,  followed  by  a  rainy  May  and  June,  will  usually  bring  a 
destructive  "  third  crop''  of  the  worms,  while  an  opposite  state  of  the 
weather  will  be  more  likely  to  bring  about  comparative  exemption. 

NATURAL    ENEMIES    OF    THE    COTTON-WORM. 

Prior  to  any  remarks  upon  remedies  comes  natui^ally  a  discussion  of 
this  subject,  for  the  encouragement  of  the  natural  enemies  of  any  iiyu- 
rious  insect  is  the  first  remedy  that  suggests  itself.  In  order  to  pursue 
this  subject  to  the  best  advantage,  it  will  be  necessary  to  divide  it  ii|to  two 
heads — vertebrate  and  invertebrate  enemies. 

VERTEBRATE  ENEMIES. 

Of  mammals  but  five  have  been  observed  to  devour  the  cotton-worm 
in  any  of  its  stages,  although,  without  doubt,  several  others  have  the 
habit.  These  are  three  domestic  and  two  wild — ^hogs,  dogs,  and  cats,  and 
coons  and  bats. 

The  destruction  of  cotton-worms  by  the  domestic  mammals  being  only 
an  exceptional  occurrence,  and  then  very  limited  in  extent,  we  wSl  not 
dwell  upon  it. 

One  of  the  most  eflfective  mammalian  enemies  of  the  cotton-worm  is 
the  common  ^^eather- winged  baf  {Vespertilio  Sp.).  This  animal  has 
often  been  observed  to  catch  the  moths  on  the  wing  at  night,  and  Mr. 
Trelease  observed  many  bats  around  the  jujube  trees  on  which  the  moths 
were  collected  at  night,  repeatedly  darting  under  and  each  time  catch- 
ing a  moth.  It  is  hard  to  estimate  theiamount  of  good  which  is  accom- 
plished in  this  way,  as  with  each  female  moth  is  usually  destroyed  some 
hundreds  of  embryo  worms. 

We  have  the  testimony  of  Mr.  E.  B.  Dunlap,  of  Boligee,  Ala.,- as  to 
coons  eating  the  worms.  It  is  probable  also  tliat  both  skunks  and  opos- 
sums do  some  good  in  the  same  way. 

Our  list  of  birds  is  a  longer  one.  It  is  probable  that  the  planters  in 
general  do  not  sufficiently  appreciate  the  amount  of  good  which  birds 
as  a  class  do  for  them ;  and  there  are  many  who  at  this  late  date  insist  that 
no  bird  will  touch  the  cotton-worm. 

From  multiplied  evidences  it  seems  clear,  notwithstanding  contrary 
reports,  that  much  can  be  done  toward  the  extermination  of  this  pest 
with  the  aid  of  domestic  fowls  where  poisons  are  not  used ;  the  latter 
contingency,  of  course,  rendering  it  necessary  to  carefully  isolate  the 
fields  from  poultry. 

And  now  let  us  turn  from  the  consideration  of  domestic  birds  to  that 
of  wild  birds.  It  has  long  been  noticed  that  the  cotton  near  the  edge 
of  the  field  where  there  were  trees  and  bushes  was  not  eaten  by  the 
worms,  and  this  we  can  safely  ascribe  to  the  good  oflices  of  birds.  In 
many  parts  of  the  South  the  amount  of  good  performed  by  these  little 
friends  of  the  planters  is  not  appreciated,  ami  they  are  shot  indiscrimi- 
nately by  the  ignorant  freedmen  and  others.  The  subject  as  to  what 
l)articular  species  destroy  the  worms  has  been  studied  but  little  in  this 
investigation,  and  ^ac  are  obliged  to  rely  upon  the  reports  of  corre- 
spondents.   From  these  we  have  gathered  the  following  partial  list: 
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1.  The  paiuted  bunting  or  nonpareil  (Cyanospiza  cirlsj  Linn.).  This 
Inrd  was  found  nesting-  on  cotton  at  Macon  Station,  Ga.,  and  as,  accord- 
ing to  the  best  autborities,  its  food  is  to  a  gi^eat  extent  insects,  it  may 
safely  be  put  down  as  a  destroyer  of  the  cotton-Avorni. 

2.  The  indigo  bird  {Cyamspiza  eyanea^  Baiul).  Observed  by  Mr.  Tro- 
lease  to  destroy  the  cotton-worm. 

3.  The  mocking-bird  {Mim  us  polyghttus^  Linn.).  This  biid,  whose  food 
consisb^  principally  of  insects,  has  been  reported  from  all  over  the  South 
a;s  being  a  great  cotton-worm  eater. 

4.  The  bluebird  (Slalia  sialisj  Baird).  The  food  of  this  bird  also  con- 
sists principaUy  of  insects,  and  it  has  often  been  seen  to  destroy  the 
cotton- worm. 

5.  The  rice-bird,  or  bobolink,  or  reed-bird  {Boliclionyx  oryzlvorusj  Swain- 
son),  is  reported  by  Professor  Willet  tx)  feed  upon  tiie  cotton-worm. 

6.  The  "yellow  oriole"  {Icterm  balihnoref)  has  been  seen  by  Mr;  G. 
W.  Smith- Vaniz,  of  Canton,  IVIiss.,  in  numbers,  devoiu^ing  the  cotton- 
worm. 

7.  The  "yellow-jacket"  (CJuyfioiniiris  tnstis  f  Bonap.).  This  is  apopu- 
lar  name,  which  is  extremely  indefinite,  and  cannot  be  found  among  the 
popular  name^  adopted  by  mcTdern  ornithologists.  It  may  refer  to  the 
common  yellow-bird,  or  thistle-bird,  or  American  goldfinch. 

8.  The  bee-martin  or  king-bird  ( Tyrannm  caroUnetms^  Baird).  This 
bird,  which  feeds  almost  exclusively  on  winged  insects,  is  perhaps  the 
oftenest  quoted  as  a  cotton- worm-moth  destroyer  of  all  birds.  It  is, 
according  to  one  correspondent,  a  common  sight  to  see  them  darting 
about  a  held  towards  dusk,  catching  the  moths  on  the  wing  or  search- 
ing for  them  under  the  leaves. 

9.  The  barn-swallow  (Hinmdo  horreorum,  Barton).  This  bird  also  has 
been  observed  to  catch  the  moth  on  the  wing. 

10.  The  night-hawk  or  bull-bat  {Chordcilea  Virgiiiianus)  has  been  often 
seen  to  catch  adult  Aktia  on  the  wing  at  dusk. 

11.  Eed-wing  blackbird  [Agclaius  phcenieus^  A'ieillot).  These  birds 
destroy  immense  numbers  oi  tlie  cottcm-worms. 

12.  Cow  blackbird  (Molothoris  pecoriSj  Swainsou). 

13.  Eain-crow  or  yellow- billed  cuckoo  {Coceyyus  A/nericamis,  Bonap.). 
"The  rain-crow  feeds  voraciously  oit^  them"  (W.  A.  HaiTis,  Isabella, 
Worth  County,  Ga.).  All  through  Georgia  and  Alabama  this  bird  is  first 
mentioned  in  answer  to  the  question,  "  What  birds  feed  on  the  cotton- 
worm?" 

14.  Loggc^rhead  or  Southern  shrike  {Colluris  Indovicianus,  Baird). 

15.  The  field  sparrow  [Spizella  fusilla). 

IG.  The  chipping  sparrow  {Bpizella  soclalis). 

17.  The  song  sparrow  {Melonpiza  mclodia). 

18.  The  lesser  sap-sucker  {Phuft  pubescens^  Linn.). 

19.  The  wild  turkey  {Meleagris  galloparo  var.  gallopavo).  Concerning 
this  bin!  Mr.  Trelease  says:  **\Vild  turkeys  frequent  Mr.  Melton's  plan- 
tation  in  search  of  the  caterpillar,  and  tlie  plantation  is  covei^ed  with 
their  tracks.  They  are  stien  here,  and  I  believe  they  have  been  seen 
catching  the  wonns."  Mr.  T.  I).  Bowles  says:  *'The  wild  turkey  has 
l)eeu  known  to  feed  upon  them  in  the  field  near  the  swamps,"  and  Mr. 
J.  X.  Gilmore  remarks,  *^The  wild  turkey  is  particularly  fond  of  them." 

20.  The  quail  (Or/yj*  T'iV///«m;rw«,  Bonap.)  feeds  upon  the  cotton- worm, 
according  to  Professor  Willet. 

21.  Partridge,  nitfed  grouse  or  pheasant  [Bonasa  nmbeHns^  var.  umbel- 
luSj  Stephens). 
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22.  Prairie  cblckeu,  prairie  hen,  or  pinnated  grouse  {Ctipidonia  mpido, 
var.  cupidoy  Baird). 

Tlie  great  majority  of  our  corresi)ondents  replied  that  "all  birds ^  or 
"all  insectivorous  birds"  eat  the  worms,  without  speeifving  the  kind, 
and  the  list  is  made  up  of  the  commoner  species  which  are  incidentally 
mentioned,  and  may  therefore  be  accepted  as  contiiining  the  names  of 
those  birds  which  perhaps  do  the  most  good.* 

The  good  will  with  which  the  native  sparrows  destroy  the  cotton-worm 
and  the  reported  efficacy  of  the  English  sparrow  in  ridding  the  Northern 
cities  of  the  canker-worm  have  led  many  Southern  planters  to  believe 
tlrinly  in  the  feasibility  and  advisability  of  introducing  this  latter  bird 
upon  the  Southern  plantations.  And  we  have  received  many  letters 
urging  us  to  experiment  in  this  direction,  but  we  felt  that  the  subject 
should  be  carefully  looked  at  on  all  sides  before  taking  the  course  desired 
by  our  correspondents.  In  the  special  report  we  quoted  the  more  im- 
portant discussions  of  the  sparrow  question  whicli  have  been  published 
in  this  country.  In  this  place  we  can  only  state,  in  a  few  words,  the 
facts  brought  out  by  these  discussicms. 

Although  a  few  observers  nva  favorab^-  disposed  to  tlie  English  spar- 
rows, nearly  all  of  the  American  ornithologists  unite  in  asserting  their 
belief  that  the  introduction  of  this  bird  was  a  great  calamity.  The 
grounds  for  this  belief  have  been  stated  as  follows :  f 

1.  Hiey  neglect  cntirdy,  or  pcrforiu  v»^ry  insuaiclently,  thv  busiuess  they  were  im- 
ported to  do.  In  8X>ite  of  nome  good  service  at  one  season  of  the  year  in  a  few  par- 
ticular localities  a^^ainst  some  particular  kinds  oF  insects,  the  state  of  our  shade-trees 
remains  substantially  as  it  was  before  their  introduction.  Some  of  the  decrease  of 
noxious  insects  at  times  is  due  to  tlieir  periodical  dcrt-ease,  with  which  the  sparrows 
have  nothiJipj  to  do ;  and  in  spite  of  assertions  to  tlie  contrnry,  people  ai-e  still  scraping 
trees  and  still  employing  the  usual  defenses  against  insects  in  pi-eciseJy  those  places 
where  it  was  said  that  the  sparrows  had  done  the  businea^. 

2.  They  attack,  harass,  tight  against,  dispossess,  drive  away,  ajid  sometimes  act- 
ually kill  various  of  our  native  birds  Avhich  are  nmcli  more  insectivorous  by  nature 
than  themselves,  and  which  might  do  ns  better  service  if  they  were  equally  encouraged. 

3.  They  commit  great  depredations  in  the  kitchon-gardeu,  the  orchard,  and  the 
grain-lieid. 

4.  They  are  personally  obnoxious  and  unpleasant  to  many  persons. 

5.  They  have,  at  present,  practically  no  natural  enemies  nor  any  cheek  what- 
ever upon  limitless  increas*^  This  would  be  undesirable,  even  in  the  case  of  the 
most  desirable  birds ;  as  the  case  stands,  tee  are  repeating  thehistort)  of  the  tchite  weed  antl 
iJie  Norway  rat.  X 

The  discussions  to  which  we  have  referred  bore  upon  the  desirability 
of  introducing  this  bird  into  the  Northern  cities.  For  our  present  pur- 
pose there  are  other  points  to  bo  considered,  the  most  important  of 
which  is  that  this  species  would  i)robably  not  stay  in  the  cotton  fields  if 
it  were  introduced  there,  as  it  prefers  to  live  in  cities.  This  point  has 
been  verified  by  experience.  A  year  or  so  since  the  sparrows  were  in- 
troduced into  Bibb  County,  Georgia,  with  a  Aiew  of  destroying  the  cot- 
ton-worms ;  but  they  almost  immediately  forsook  the  plantations,  and 
wei*e  last  year  seen  nesting  abcmt  a  chui^h  in  the  city  of  i\lacon.  Ke- 
jmrts  have  also  reached  us  of  the  attempted  colonization  of  this  biixl  in 

*  In  the  special  report  tliei-e  is  given  a  list  of  the  insectivorous  binls  occurring  iu 
the  <otton  belt.  This  list  was  prepared  by  Mr.  Robert  Jiidgeway,  ornithologist  to  the 
Smithsonian  Institution. 

t  !>ee  paper  by  Dr.  Klliott  Cones,  American  naturalist,  August,  l^Ts,  (juoted  in 
Special  Keport,  pp.  152-ir)5. 

t  Any  i»erson  desiring  to  study  the  subjett  further  will  tind  a  eonipli-te  bibliography 
of  the  HpaiTow  controversy  in  tiie  Bulletin  of  theilayden  (Geological  and  Geographical 
fc;iirvey  o)l  the  Territories,  vol.  v,  No.  2,  compiled  by  Dr.  Elliott  ('oue«. 
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parts  of  the  cottoh-growing  regioDS  of  Texas.  Tbe  persons  wlio  carried 
this  plan  out  did  not  learn  from  exi)erience  of  the  bad  liabits  of  the  spar- 
row for  the  simple  reason  that  he  would  not  stay.  In  a  very  short  time 
alter  their  imx)ortation  in  considerable  luimbers,  hardly  a  sparrow  was 
to  be  found  in  the  State.  Persons  interested  in  the  experiment  believed 
that  the  climate  was  too  warm,  and  suggested  as  the  only  means  of  biitl  re- 
lief the  importation  of  some  Sonth  Ameriean  sparrow^  of  similar  habits. 
We  very  much  doubt,  however,  if  any  bird  could  be  introduced  which 
would  i>rovo  a  greater  blessing  than  any  one  of  many  birds  indigenous 
to  the  cotton  States,  if  equally  encouraged.  My  own  advice  is,  after 
careful  consideration  of  the  subject,  cultivate  and  protect  the  native 
birds,  and  drop  all  thought  of  the  English  sparrow  for  the  i)rcsent. 
Protect  the  native  insectivorous  birds,  by  putting  a  stop  to  their  destruc- 
tion by  ignorant  individuals  and  by  birds  of  prey.  There  are  two  bu'ds 
in  piu'ticular  which  should  always  be  killed  on  sight.  These  are  the 
blue-jay  and  the  cow-bird.  We  quote  from  Professor  Aughey  concern- 
ing these  two  bad  characters : 

Among  the  birds  most  hostile  to  birds  are  tlit'  blue- jays.  They  rob  iho  nest**  of 
other  birds  of  their  eggs.  Wantonly  they  oflen  kill  evo.n  tho  young  and  throw  them 
out  of  the  nest.  The  increase  of  jays  is,  tlierefore,  incompatible  with  the  general  in- 
crease of  insectivorous  and  other  small  birds,  especially  of  those  that  nest  on  trees  and 
Hhmbs.  It  is  hard  for  the  naturalist  to  give  np  such  a  daudy  among  birds,  but  fts  lie 
is  only  a  blackleg  in  tine  clothes,  the  feathered  tribes  are  healthier  and  safer  without 
his  society. 

Perhftps  no  bird  causes  such  wholesale  destruction  among  biids  as  the  cow-bird. 
Itfi  habit  of  laying  its  eggs  in  tlu*  nests  of  otliei'  birds,  one  only  in  a  nest,  and  leaving 
them  to  be  hatclu^d  out  and  nourished  by  the  foster  parents,  to  the  destruction  of  theS 
own  kind,  merits  banishment  and  death.  Even  crows  and  magpies  do  much  less 
harm  to  other  birds  than  jays  and  cow-birds. 

In  addition  to  doinj^r  away  with  these  active  enemies  of  tlie  insect- 
ivorous birds,  the  latter  shoukl  be  encoura^^ed  in  every  possible  way  to 
nest  around  plantations.  For  the  martins,  native  sparrows,  and  others 
that  will  make  use  of  artificial  nesting  places,  boxes  should  bo  ]U'ovided, 
if  possible.  Children  should  be  tauj^ht  to  i>rotect,  not  to  destroy  them, 
and  a  general  sentiment  in  favor  of  birds  should  be  established.  Not  only 
would  the  cotton-worm  suffer,  but  a  good  step  will  have  been  taken 
towards  releasing  the  planter  from  the  tyranny  of  his  other  numei-ous 
insect  enemies. 

Among  reptiles,  several  varieties  of  lizzards  have  been  rejiorted  by 
correspondents  as  eating  cotton-worms,  but  none  have  mentioned  names 
or  forwarded  specimens,  so  we  are  unable  to  give  specific  names.  Land 
turtles  are  also  reported  to  be  fond  of  the  worms,  and  as  might  naturally 
be  exi>ected,  the  common  toad  is  said  to  feast  upon  them. 

INVEItTEUKATK  ENKMlEi^. 

The  mvertebrate  enemies  of  the  cotton-worm  an»,  with  the  exception 
of  the  spiders,  all  true  insects.  These  enemies  may  be  di>'ideil,  for  tiie 
sake  of  convenience,  into  those  predaeeons  and  thosa  parasitic  npon  the 
cotton-worm  in  one  or  another  of  its  stag<»s.  ♦ 

*The  use  of  these  two  words  in  contradistinetiou  llie  one  to  the  ntlicr  is  t«»  be  de]^- 
recatcd,  nndor  ordinary  eirenmstanees,  from  the  iaet  that  tlieynre  not  siit'ilciently 
definitely  limited  in  their  meanin«f.  and  that  th«*re  are  many  ins<M'Ts  wiiirh  it  would 
bediiliefllt  to  dfsi. innate  by  the  ono  wonl  or  tlieotJier.  In  Hie  prrs«*nt  i-n^\  }»n\\r\«'r.  no 
Hueh  difllculty  oeriirs,  and  w<*  adopi  1h<*  trin\>i  praUn'toiHi  himX parasitic  us  aliouling  Iho 
mogt  convenient  division  of  this  hrad. 
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Spiders  (Arafieida). — That  the  niuncrou^i  spiders,  always  to  be  found 
about  cottou  fields,  do  a  considerable  amount  of  good  in  capturing  the 
cotton-worms  and  the  cotton-moths  cannot  be  doubted.  The  jumping 
spiders  (Attides)  desti'oy  many  young  larvae  and  occasionally  are  able  to 
capture  a  moth.  Plate  IX,  fig.  5  represents  a  species  which  was  observed 
by  Mr.  Trelease  to  prey  upon  the  cot  ton- worm. 

The  large  nesting  spiders  [Epeirides)^  of  which  the  commonest  species 
through  the  Southern  cotton  fields  is  Argiope  riparia  {Epeira  riparia  of 
older  authors),  catch  the  moth  in  their  webs. 

A  common  and  doubtless  a  beneficial  species,  which  I  observed  upon 
the  cotton  plant  in  Alabama,  is  a  large  pale-green  spider,  Avith  long  spiny 
legs  (Oxyopes  rirldans).    (See  Plate  IX,  fig.  6.) 

Clubiona  pallens  was  found  nesting  in  cotton  quite  abundantly.  They 
fold  the  cotton  leaves  in  much  tlie  same  manner  as  do  the  cotton-worms, 
forming  thereby  a  sort  of  basket,  in  which  they  deposit  their  eggs. 
They  may  at  once  be  distinguished  from  the  Aletia  web  by  the  white- 
ness of  the  silk  of  the  former. 

Among  the  smaller  species  which  have  been  noticed  upon  the  plant 
among  the  young  worms  may  be  mentioned  Attus  fasciutiis^  Tiieridium 
glohosmuj  Theridium  funebre,  Epeira  steUata^  Sinyphia  communis,  Tetra- 
gtuLta  extensa,  Mciha  sp,j  and  Xysticus  sp.  * 

Of  the  true  insects  that  prey  upon  the  eggs,  larvae,  or  adult  of  Aletia 
argilkiceay  some  35  species  have  been  observed  by  the  correspondents 
and  observers  of  the  department.  Of  these  we  shall  speak  in  their 
regular  scientific  order,  beginning  with  those  belonging  to  the  Keur- 
OPTERA,  the  lowest  order  of  insects. 

Aphis  lions  {Neur.j  gen.  Ch^opa).  The  aphis  lions  are  the  larvae  of 
the  "  golden-eyed  lace-wing  flies" — insects  with  slender  bodies  and  ex- 
tremely delicate,  gauze-like  wings.  Their  color  is  usually  green  and 
their  eyes  golden  (represented  in  all  stages  in  Plato  IX,  figs.  7  and  8.) 
Upon  being  disturbed,  they  emit  a  disagreeable,  fetid  odor.  Their  eggs 
are  white  aad  are  supported  by  long  footsUilks,  as  shown  in  the  figure, 
usually  upon  plants  infested  with  plant-lice.  The  larvae  arc  active  and 
extremely  voracious.  There  are  two  or  more  broods  in  the  course  of 
the  summer,  and  the  last  brood  winters  in  the  chrysalis  state,  i^rotected 
by  a  compaet,  round,  whitish  cocoon. 

These  aphis  lions  are  abundant  upon  the  cotton-plant  throughout  the 
summer,  and  in  the  early  i)art  of  the  season  do  the  planters  much  good 
by  destroying  the  cotton-aphides  in  large  numbers.  Later  in  the  sea- 
son theydevour  the  eggs  and  newly -hatched  larvae  of  the  cotton-moth. 

MosQT  iTo-iiAWKs,  Dragon-Flies,  or  Devil's  Darning-needles 
{Neur.j  Fam.  lAhdlulidae), — ^These  insects,  in  the  adult  stage,  are  so  well 
known  as  not  to  warrant  description.  The  eggs  are  laid  in  the  water, 
either  indiscriminately  dropped  or  deposited  around  the  stem  of  some 
aijuatic  plant.  The  larvae  are  predaceous,  living  upon  other  aquatic 
insects.  The  habits  of  the  perfect  insects  are  also  predaceous.  (We 
tigure  (Plate  X,  fig.  1)  one  of  the  most  common  species,  Lihehda  tmnac- 
uUita.)    They  catch  and  eat  numbers  of  insects  upon  the  wing. 

In  the  next  order,  Orthoptera,  we  find  but  one  insei't  which  preys 
upon  Aletia  argillacca  ;  although  in  parts  of  Texas,  according  to  5ir. 
Schwarz,  the  i>ianters  insist  that  the  grasshoppers  eat  the  cotton- worm! 

The  REAR-H()RSE,  CA3IEL-CRICia^.T,  or  1  )EVII/S  PlDlN(f-nORSE  ( JfaM- 

^Tlic  «l\tonninalions  ol*  the  spid«Ts  uu-ntioned  in  tliis  report  Avcre  uuule  by  Mr, 
(Jeor^c  Marx,  ol'tliis  deprtdinont. 
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tis  Carolina).  As  useful  an  insect  as  occurs  in  the  Southern  States 
is  known  by  the  above  popular  names  in  difierent  localities.  Its  food 
consists  entirely  of  other  insects,  which  it  approaches  stealthily  and 
seizes  with  its  powerful  spiued  forelegs.  The  amount  of  good  which  it 
does  in  thus  destroying  noxious  insects  is  hard  to  estimate.  The  capacity 
of  each  indi\i(lual  can  be  seen  from  the  fact  that  in  one  night  a  single 
female  has  been  known  to  kill  and  devour  eleven  Colorado  potato-beetles, 
leaving  only  the  wing-cases  and  pai-ts  of  the  legs.*  The  only  objection 
to  them  seems  to  be  that  they  are  not  sufficiently  discriminating  in  choos- 
ing their  prey,  and  beneficial  as  weH  as  noxious  insects  sufier  from  their 
attacks.  They  seem  to  be  especially  fond  of  one  another,  and  after  sex- 
ual union  the  female  frequently  devours  the  male.t 

The  mantis  winters  in  the  egg  state  and  its  pecular  egg-masses  (see 
Plate  X,  fig.  2)  are  abundant  and  conspicuous  upon  tree  twigs  through- 
out the  winter. 

The  next  onler,  Hetvitptera,  contains  several  hard-working  cotton- 
worm  enemies. 

The  Spined  Soldier  bug  {Arma  [Podism]  spimsa  Dallas).— This 
insect  (Plate  X,  fig.  3)  is  a  most  useful  one  from  its  usual  cannibalistic 
habits.    Dr.  Phares  says,  in  answer  to  question  6  a  of  the  1878  circular: 

Many  are  said  to  do  so,  of  which  I  cannot  testify;  hnt  for  the  foUowing  I  can; 
Soldiors-bngs  pieive  the  caterpillar,  suck  their  juices,  and  thus  destroy  them  (see  iUns- 
trative  plate,  Rural  Carolinian,  August,  1870,  p.  68.i).  The  soldier-bug  presents  his 
lance^  moves  deliberately  and  steadily  along  till  the  caterpillar  is  impaled!. 

Si>ecimens  woi*e  also  received  from  Mr.  Trelease,  with  the  remark  that 
he  had  observed  them  on  several  occasions  to  kill  the  cotton-worm. 

The  Green  Soldier-bug  {Raphigaster  [Nezara]  hilaris  [Pennsylvor 
nicus  of  Fitch.]).    (Plate  X,  lag.  4.) 

This  insect  was  figured  by  Mr.  Glover  in  his  report  on  Cotton  Insects 
(Kept.  Dept.  of  Agri.,  1855,  PI.  VIII,  fig.  5,  p.  93),  and  in  the  text 
spoken  of  as  piercing  cotton-bolls  and  sucking  the  sap.  Mr.  Bailey, 
of  Monticello,  Fla.,  is  given  as  authority  for  the  statement.  It  was 
said  to  be  very  abundant  in  the  cotton  fields. 

Concerning  its  killing  the  cotton-worm,  Professor  Willet,  in  a  recent 
letter  to  this  department,  has  the  foUowing : 

A  word  about  an  enemy  to  the  cotton-worm.  At  Montezuma.  Macon  County, 
Georgia,  September  20,  when  collecting  cotton- worms  (Aletia  argiilacea)  for  experi- 
ments, I  saw  one  extended  in  the  air  horizontally  fr*»m  u  cotton  leaf,  holding  on  only 
by  his  two  anal  feet  and  contorting  his  body  al)out  as  if  in  great  pain.  On  examina- 
tion, I  found  a  plant  bug  had  pierced  him  abont  the  anus  and  was  quietly  sucking  his 
juices.  1  had  no  vial  nor  box,  and  could  only  drop  them  in  the  basket  with  other 
larvfH.  The  next  inonuug  I  found  the  caterjiillar  dead:  but  the  hue  waS  not  to  b« 
found.  I  think»  from  the  hurried  sight  I  got,  it  is  what  Glover  calls  the  green  Plant 
Hug,  Plate  Vlll,  tig.  5.  A  gentleman  living  there  told  me  he  saw  another  cotton- 
worm  impaled  in  its  side  by  a  similar  bug. 

It  wonld,  of  eonrse,  be  unsafe  to  accept  the  identity  of  the  insects 
upon  such  insufficient  grounds,  but  it  is  probable  that,  if  not  the  same, 
Mr.  Willet's  insect  was  an  allied  species  of  Raphigaster.  We  have  Mr. 
Glover's  authority  that  either  hilaris  or  a  closely  allied  species  is  pn*- 
(laceonsupon  the  Colorado  potato- beetle.  It  is  probable  also  that  the 
same  insect  is  meant  by  several  of  our  correspondents,  who  enumerate 
u  orreen  chinches *'  as  anions:  the  enemies  of  the  c(>tt(m-worm. 

Tub  TuiCK-TiiiGiiED  Metapodics  (Acantlwcephala  [Mttapodim]  femo- 

•See  First  MihaouH  Eutomoloirical  Report,  p.  1(59  (I8v>9). 
tSco  Packard's  Guide  to  the  Study  of  Insects,  p.  575. 
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raia^  Fab.,  RMnuchw  na$ulu%  of  Say), — CJonceming  the  occurrence  of 
this  insect  in  the  cotton-field,  Mr.  Glover  said,  in  1855 : 

Those  insects,  tbongh  somewhat  numeroufl,  were  never  ohserved  to  suck  the  sap 
fttim  the  bolls,  yet  it  would  be  well  to  inyestigate  their  habits  more  minutely  bei'ore 
deeUling  whether  they  are  injurious  or  not. 

The  following  short  account  of  the  insect  is  from  the  department  re|)ort 
forl875,  p.  129: 

AcanthoGrphala  {Metapodius)  ftmorata^  bo  called  from  its  swollen,  spiny  thighs,  is  a 
lai«io  recMi-Ii-brown  or  blackish  insect,  quite  abundant  in  the  Southern  cotton  fields. 
It  is  very  slow  in  its  motions,  and  appears  to  be  fond  of  basking  in  the  sun.  The 
Thighs  are  strongly  developed  and  spiny,  especially  on  the  under  side,  while  the 
shanks  have  broad  thin  plate  or  leaf-like  projections  on  their  sides,  which  civc  the>8e 
insects  a  very  peculiar  appearance.  The  eggs  are  smooth,  short,  oval,  and  have  been 
found  arranged  in  beads  like  a  necklace  on  the  leaf  of  white  pine.  The  fuU-^own 
insect  is  said  to  injure  cherries  in  the  Western  Slates  by  puncturing  them  with  its 
beak  and  sucking  out  the  juices,  thus  proving  it,  at  least  in  one  instance,  to  be  a 
feeder  on  vegetable  substances. 

Its  importance  to  the  cotton  planter  is  shown  by  the  following  account 
by  Mr.  Trelease : 

Several  bugs  {HemipUra)  were  seen  to  kill  the  cotton-worm.  Early  in  the  season 
great  numbers  of  a  large  ill-smelling  bug  with  dilated  hind  le«^  {AoanihocephaH 
femorata)  were  seen  in  the  weeds  and  shrubbery  about  the  borders  of  the  cottoi^  tields, 
being  very  noticeable  on  account  of  its  buzzing  flight.  After  Ahiia  appeared  in  nun*- 
bers,  fewer  of  these  bugs  were  seen,  but  they  were  several  .times  seen  to  catch  cater- 
X>illars  and  sack  the  juices  of  their  bodies. 

The  full-grown  insect  is  shown  at  fig.  1  of  Plate  XT.  Planters  will 
do  well  to  aroid  destroying  either  these  insects  or  tljeir  eggs. 

The  Devil's  Horse  or  Wheel-buo  (PHonotuscrwUitm^Lm.'y  Itedu- 
vim  iwvenariuSy  Say).  (Plate  X,  fig.  5.) — Mr.  Glover,  in  the  1855  re- 
port, mentions  this  insect  as  among  the  few  beneficial  to  the  cotton 
plant.  He  there  mentions  that  he  placed  a  young  specimen  of  Rcduvim 
in  a  box  with  ten  caterpillars,  all  of  which  it  destroyed  in  the  short  space 
of  five  hours. 

Concerning  the  general  habits  of  the  insect,  we  refer  the  reader  to  au 
excellent  account  by  Professor  Glover,  in  the  Department  of  Agricul- 
ture Reoort  for  1875,  p.  128. 

For  the  activeness  of  the  devil's  horse  in  the  cotton  fields  of  the 
South,  many  correspondents  have  vouched,  and  planters  should  treat 
him  like  the  fiiend  that  he  is. 

The  Rapacious  Soldier-bug  {Sin€iimultiHphwm,'DeGeer,\Siiy^s 
Eeduvitis  raptatorius]). — This  insect  (Plate  XI,  ilg.  2)  is  found  alt  ov^er 
the  country,  North  and  South,  preying  upon  all  kinds  of  insects.  Like 
tlio  last-named  species,  when  young  it  devotes  itself  to  i)lantli('f^,  but 
upon  attaining  its  growth  it  attacks  insects  of  a  larger  size  and  of  more 
t'conomic  importance.  In  the  Xorth  it  has  done  a  goinl  work  in  destroy- 
ing canker-worms,  Colorado  potato-beetles,  and  othur  pc.sls,  und  during 
the  past  summer  they  were  seen  in  considerable  numbt^rs  about  the  cot- 
ton fields,  engaged  in  killing  the  cotton-wonns. 

According  to  the  editors  of  the  American  Entomolopst,  Vol.  I,  p.  207, 
the  eggs  of  the  rapacious  soldier  bug  are  about  the  .  i/e  of  a  eonuiiou 
pin's  bead,  are  laid  in  two  parallel  rows  upon  the  bark  of  limbs  (jr 
twigs,  and  each  egg  is  bordered  round  its  tip-end  with  a  (Vinj^e  of  sboi  i 
prickles. 

When  newly  hatched,  the  young  soldier- bugs  may  bk>  irequently  found 
in  the  curl  of  the  common  elm-leaf  plant-louse  {Schizoneuia  Amencnna)^ 
and  also  the  common  apple  aphis  {Aphis  mali)y  busily  engaged  in  devour- 
ing the  lice  j  and  it  is  more  than  probable  that  in  the  cotton  fields  they 
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will  be  fouud  preying  upon  the  cotton-louse  {Aphis  goasypii).  The  full 
grown  insect  is  shown  at  Fig.  16.  It  is  brownish  in  color,  with  a  reddish 
stripe  down  the  back  of  the  abdomen.  The  front  legs  are  greatly  en- 
larged and  powerfully  spined,  enabling  the  insect  to  hold  its  struggling 
prey.  From  these  spines,  and  those  upon  the  head,  it  has  gainwi  its 
scientific  name,  multupinosa. 

In  addition  to  these  five  hemipterous  insects,  many  specimens  of  a 
small  black  and  red  bug  were  many  times  seen  about  the  pupae  of  Aletia, 
and  were  often  found  within  the  loose  cocoons.  Although  they  Avere 
never  actually  observed  to  kill  the  chrysalides,  their  presence  is  sus- 
picious, especially  as  upon  examination  their  beaks  were  found  to  be  of 
the  short,  broad,  predaceous  type.  All  of  the  specimens  forwarded  to 
the  department  were  of  immature  individuals,  from  which  it  was  impos- 
sible to  ascertain  the  species.  They  were  flat,  nearly  round,  a  trifle  over 
one-tenth  of  an  inch  (3""")  in  length.  The  head  and  thorax  were  black ; 
the  abdomen  had  a  broad  red  band  around  near  the  margin,  and  three 
narrow  transverse  white  bands. 

Although  we  have  several  parasites  on  the  cotton-worm  belonging  to 
the  next  order,  Diptbba,  the  only  predaceous  insects  from  this  order 
are  the  Asilus  flies. 

AsiLUS-FLiES  OR  RoBBER-FLiES  (Dipt.  fam.  AsiUidoe).— The  large 
buzzing  fly,  with  long  slender  abdomen  and  thick  hairy  throat,  is  a 
familiar  sight  in  the  cotton  field  to  the  observing  planter.  A  popular 
name  was  never  more  appropriately  applied  than  that  of  robber-flies 
{^^raubfiegen^),  given  to  these  flies  by  the  Germans,  ihey  are  among 
the  most  rapacious  of  insects;  but  not  only  are  they  as  indiscriminating 
as  other  predaceous  insects,  but  some  species  seem  actually  to  prefer 
beneficial  insects  as  a  steady  diet.  There  is  almost  no  enemy  which  the 
apiarist  fears  more  than  these  '' bee-killers,"  a«  some  species  are  termed. 

Mr.  Thompson,  in  an  article  in  the  Kural  World  for  September  12, 
1868,  stated  that  he  had  observed  one  individual  Asilus-fly  to  destroy 
141  bees  in  one  day. 

Three  species  hav^e  been  captured  in  the  cotton  fields  of  Alabama. 
These  are  Erax  apicalis^  Wied.,  Diogmites  ducolorj  Lw.,  and  lyionyzias  f 
sp.  By  far  the  most  abundant  species  was  Erax  apwaliSj  Wied.  This 
species^  (represented  by  Plate  XI,  fig.  3)  varies  from  an  inch  to  an  inch 
and  a  quarter  in  length  (25  to  32""°),  and  has  a  wing  expanse  of  nearly 
an  inch  and  a  half.  The  abdomen  is  black,  with  silvery  markings  above 
and  whitish  below.  The  top  of  the  thorax  is  yellowish- white  and  brown 
above,  as  seen  in  different  lights.  The  logs  are  spiny  and  light-brown 
in  color  and  the  face  is  nearly  white.  In  the  summer  of  1878 1  observed 
large  numbers  of  these  insects  flying  around  the  cotton  fields  in  the 
vicinity  of  Selma,  Ala.,  occasionally  darting  to  the  ground  and  seizing 
some  insect.  With  some  difficulty  a  specimen  was  captured  while 
engaged  in  sucking  the  juices  of  a  young  grasshopper  (Caloptenus  sp.). 

During  the  past  summer  Mr,  Tr<4ease  forwarded  several  of  these 
iusectH  to  the  department  from  Minter,  Dallas  County,  Alabama.  He 
stated  that  they  were  very  abundant  in  the  cotton  fields,  and  had  been 
seveml  times  seen  to  catch  the  cotton-moth  on  the  wing  and  devour  it. 
Thorapacity  and  the  capacity  of  these  flies  h«vpl)een  seen  inthe  statement 
of  Mr.  Thompson  ;  and  even  sn])po8ing  each  individual  in  the  southern 
«'Otton  fields  in  the  course  of  a  day  to  kill  cotton  moths  in  numbers  that 
shall  si'cm  small  in  i>ropovtir»n  to  the  number  of  bees  which  Mr.  Thomp 
son  actually  saw  tbem  kill,  we  shall  be  obliged  to  put  them  down  as 
anioii'r  lii'^  \evy  ho^t  frifMids  of  the  planter.  The  benefits  derived  from 
the  abundance  of  this  insect  will,  however,  be  greatly  detracted  ftom 
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wherever  bees  are  kept,  and  it  is  also  more  than  probable  that  its  fond- 
ness for  insects  of  this  sort  leads  it  to  kill  "wasps"  and  "hornets,''  some 
of  which,  as  will  be  shown  further  on,  are  very  efficient  enemies  of  the 
cotton-worm.  The  harm  done  in  the  latter  way  is  undoubtedly  more 
than  compensated  for  by  the  cotton-worms  killed,  but  the  former  habit 
is  one  which  cannot  be  condoned,  and  which  quite  eflfectually  spoils  the 
character  of  these  otherwise  beneficial  insects. 

The  next  order,  Coleoptera,  contains  veiy  many  predaceous  insects, 
and  more  si)ecies  from  this  order  have  been  tbund  to  prey  upon  the  cot- 
ton-worm than  from  any  other. 

Tiger-beetles  {Coleoptj  fam.  CincUidelidae). — The  Carolina  tiger- 
beetle  (tetracM  Carolina^  Linn.)  was  mentioned  by  Mr.  Glover  in  the  De- 
partment of  Agriculture  Report  for  1855  (p.  109)  as  among  those  insects 
"  beneficial  to  the  cotton  plant"  by  destroying  its  enemieij.  He  remarks 
that  "this  species"  appears  not  to  be  so  partial  to  the  light  of  the  sun 
as  some  other  species,  but  often  crmceals  itself  under  stones.  It  is  also 
seen  much  more  frequently  in  the  cotton  fields  during  cloudy  weather, 
toward  evening,  than  in  a  fervid  midday  sun.  Many  specimens  of  this 
beetle  have  been  forwarded  to  the  department  during  the  past  summer 
from,  the  Alabama  cotton  fiehls ;  Dr.  A.  W.  Hunt,  of  Denison's  Landing, 
Perry  County,  Tennessee,  mentions  it  in  his  list  of  insects  preying  upon 
the  cotton-worm.  Plate  Xl,  fig.  4,  represents  ver\  fairly  the  perfect 
insect.  It  is  usually  about  thi*ee-fourths  of  an  inch  (19™"»)  in  length,  is 
of  a  brilliant  metallic  color  with  purple  and  croppery  reflections  as 
viewed  in  different  lights.  The  eyes,  legs,  and  mouth  parts  are  of  a  dirty 
white.  The  Carolina  tiger-beetle  can  at  once  be  distinguished  from  the 
only  other  North  American  representative  of  the  genus  Tetracha{T.  Vir- 
ginica)  (see  Plate  XI,  fig.  5)  by  the  comma-shaped  yellowish  mark  at 
the  end  of  each  wing  cover. 

Other  tiger-beetles  belonging  to  the  typical  genus  Cincindela  are  found 
in  the  cotton  fields  performing  the  same  good  offices.  We  figure  several 
common  species  in  order  to  give  a  general  idea  of  the  group.  At  Plate 
XI,  fig.  6,  a  larva  and  several  species  in  the  adult  form  are  shown. 

Ground  BEETLES  { Coleoptj  fam.  Carabiddc). — Almost  all  of  the  beetles 
belonging  to  this  family  ai*e  carnivorous,  and  the  family  as  a  whole  does 
much  good  by  destroying  injurious  insects.  These  insects  are  to  be  found 
during  the  day  under  sticks  and  stones  and  under  the  bark  of  trees,  from 
which  places  they  go  out  at  night  to  hunt  for  their  prey.  The  larvae  live  in 
similar  situations  and  are  also  nearly  always  predaceous.  The  generali- 
zation is  made  by  Packard  that  they  are  "generally  oblong,  broad,  with 
the  terminal  ring  iirmed  with  two  horny  hooks  or  longer  filaments,  and 
with  a  single  false  leg  beneath.''  Of  these  beetles  all  which  are  to  be 
found  m  the  cotton  fields  will  undoubtedly  lose  no  chance  to  destroy  the 
«^tton  worms.  A  correspondent  from  Texas  speaks  of  *'tlie  large  green 
ground-beetle''  as  destroying  the  worms.  These  are,  in  all  probability, 
Calotfoma  scrutator^  Fabr.,  shown  at  Plate  XI,  fig.  8.  According  to  Har- 
ris, this  insect  is  known  to  ascend  trees  in  search  of  canker-worms  and 
similar  insects.  Another  beetle  of  similar  habits  is  Calosoma  callidumj 
shown  at  Plate  XI,  tig.  7.  Mr.  Glover,  in  the  1855  report,  figures  a  spe- 
cies of  Harpalus^  probably  H,  caliginosus^  Say  (see  Plate  XII,  figs.  1,  2), 
and  in  the  text  refers  to  it  as  being  abundant  in  the  cotton  fields  and 
beneficial  by  destroying  the  dift'oreut  enemies  of  the  cotton  plant. 

SOLDrER-nEETLES  {Colcopt,  fam.  JMinpyridnCj  genus  (JhauHognathus^ 
Hentz). — The  family  Lampgrhliae  is  poi)ularly  known  as  the  fire-fly  family, 
and  the  adult  beetles  arc  too  well  known  to  need  description.  In  the  per- 
fect state  they  ^ae  nearly  all  vegetable  feeders,  while  the  larvae  aie  nearly 
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all  carnivorous.  The  larvaeof  Chauliognathvs  ai*e  long,  slender,  flattened, 
tai>ering  toward  tbe  ends,  active,  with  large  jaws.  They  are  usaally 
blackish,  with  pale  spots  at  the  angles  of  the  segments.  Chauliognathus 
Pennsylvanunis  (Phite  XII,  tig.  4)  was  found  by  Mr.  Glover  to  be  so 
plentiful  in  the  cotton  fields  uear  Columbia,  S.  C,  that  four  to  six  might 
be  taken  from  one  bloom  alone.  They  seem  to  feed  entirely  upon  the 
pollen  or  nectar  of  the  flower,  and  would  so  busily  engage  themselves 
in  feeding  as  scarcely  to  notice  the  approach  of  mankind.  When  issuing 
from  .the  flower  they  would  nearly  always  be  so  covered  with  masses  of 
pollen  as  scarcely  to  be  recognizable.  They,  without  doubt,  served  a 
good  purpose  in  assisting  the  thorough  fertilization  of  the  flower.  This 
beetle  is  about  three-quarters  of  an  inch  in  length,  with  black  head,  eyes, 
legs,  and  antennae.  The  thorax  and  wing-cases  are  orange-yellow,  with 
a  laxge  dark  spot  in  the  center  of  the  thorax,  and  a  broad  biack  stripe 
down  the  center  of  each  wing-case,  thus  leaving  a  narrow  margin  of 
orange-yellow  all  around.  The  yellow-margined  soldier-beetle  (Chauli- 
ognathus  marginatvs)  was  found  by  Mr.  Glover  to  take  the  place  of  the 
Pennsylvania  soldier-beetle  in  Florida.  This  insect  (Plate  XII,  fig.  3) 
is  about  half  an  inch  in  length,  and  may  be  distinguished  from  the  lae- 
ter  species  by  the  head  and  lower  part  of  the  thighs  being  orange.  The 
harm  done  by  the  adults  is  slight,  if  any,  and  the  good  accomplished  by 
the  larvae  is  probably  considerable.  We  have  no  definite  report  of  their 
having  been  observed  to  destroy  either  the  eggs  or  the  young  of  the 
cotton-moth,  yet  from  their  well-known  proclivities  they  probably  do  so, 
and  from  the  numbers  in  which  the  adults  occur,  we  can  readily  sup- 
pose that  no  small  amount  of  good  is  done  in  this  way.  At  all  events, 
the  soldier-beetle  should  not  be  destroyed. 

Lady-birds,  or  Lady-bugs  {Colcoptj  family  Coc€in€llidae).—The 
"lady-birds"  are  better  known,  perhaps,  (han  any  otherfamily  of  beetles. 
Tliey  are  small,  round,  and  hemispherical,  usually  red,  yellow,  or  black, 
with  spots  of  one  or  the  other  of  these  colors.  AH  are  carnivorous  ex- 
cept Epilachna,  The  eggs  are  usually  long,  yellow,  and  oval,  and  are 
laid  in  patches,  often  in  the  midst  of  a  group  of  i»lant-lice,  which  the 
newly-hatched  larvae  greedily  devour.  The  larvae  (see  fig.  29)  are  long, 
soft-bodied,  rather  pointed  toward  the  end,  and  are  quite  active.  The 
jaws  are  small  and  inconspicuous.  They  are  often  quite  gaily  colored, 
and  covered  with  scattered  tubercles,  spines,  or  tufts  of  hair.  They  attain 
their  full  growth  in  three  to  four  weeks.  When  about  to  transform  to 
pupae  they  attach  themselves  by  the  end  of  the  body  to  a  leaf  or  twig, 
and  either  throw  off  the  old  larva  skin,  which  ivmains  around  the  tail, 
or  retain  it  around  the  inipa  for  protection.  The  pupa  is  small  and 
rounded,  simulating  the  true  beetle.  The  perfect  insect  comes  forth  iu 
about  a  week.  The  larvae  teed  upon  plant-lice  and  other  small  insects, 
of  which  they  destroy  immense  numbers.  The  adult  beetles  also  destroy 
other  insects,  although  in  leaser  nunibers  than  the  larvae.  Quite  a  num- 
he^T  of  species  of  the  lady-birds  are  found  in  the  cotton-fields  doing  good 
work,  a  few  of  the  most  common  of  which  we  figure  and  briefly  describe. 

Caccinella  noremnotata^  Herbst.  (Plate  XII,  tig.  8,  and  pupa),  is  light 
yellowish-red  in  color,  and  may  at  once  be  distinguished  by  the  nine 
black  spots  upon  its  wing-cQvers,  arrange<l  as  shown  in  the  figure,  four 
upon  each  wing-cover,  the  two  hind  ones  being  the  larger,  and  one  in  front 
on  the  middle  line.  Coccinella  mvnda  (Plate  XII,  fig.  7)  is  a  smaller 
spexjies  of  i>recisely  the  same  color,  but  without  any  spots  upon  the  wing- 
cover.  Its  thorax  is  black,  with  two  small  light  spots.  Eippodamiu  con- 
vergens  (Plate  XI I,  fig.  0)  resembles  the  preceding  in  general  ground 
color.    It  is  larger  and  more  elongated.    On  the  wing-covers  are  thir- 
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teon  small  black  spots.  Tlie  thorax  is  black,  with  a  li^ht  .vellow  mar- 
gin, and  two  lines  of  the  same  color  approaching  a  A^  in  shape.  Hifppo- 
danua  maculafu  (Plate  XII,  fig.  5)  is  pink  in  color,  with  ten  large  black 
spots  on  the  wing-covers,  of  which  two  are  upon  the  middle  line.  The 
thorax  is  pink,  with  two  large  black  spots,  and  the  head  is  pink,  with 
black  eyes.  It  is  smaller  than  the  last  named  species.  Coccinella  venusta 
(Plate  XII,  fig.  9)  is  larger  and  broader.  It  is  pink  in  color,  with  ten 
large  black  spots  upon  the  wing-covers,  of  which  the  hind  two  blend  into 
each  other  across  the  middle  line.  The  inner  middle  spots  are  shaped  like 
inverted  commas.  The  thorax  is  pink,  with  four  black  spots,  of  which 
the  two  hinder  ones  meet  across  the  middle  line  to  form  a  V.  Chiloco- 
ru8  hivulnerm^  Muls.  (the  twice-stabl>ed  lady-bird),  is  hemispherical  in 
form,  and  shiny  black  in  color.  A  little  in  iront  of  the  middle  of  each 
wing-cove#is  an  irregular  bright  red  spot.  The  thorax  is  black,  with  a 
whitish  border,  and  the  head  is  whitish,  with  black  eyes. 

That  these  lady-birds  destroy  many  eggs  and  newly  hatched  worms 
of  the  cotton-moth  there  can  be  no  doubt.    j\Ir.  Trelease  reports : 

I  have  seen  but  one  insect  destroyiu*;^  the  egpjs  of  Ihe  AJefia,  viz,  the  larva  of  one  of 
the  lady-birds  {Hippodamia  cojivergcns).  This  was  on  the  2(ith  of  August.  The  larva 
was  searching  the  lower  surface  of  a  leaf,  apparently  for  Aphides,  when  it  encountered 
an  Aletla  egg,  which  it  immediately  bit  with  its  mandibles ;  but,  as  if  disliking  its  taste, 
it  left  the  e^^  uneaten  and  passed  on.  Later,  I  saw  this  same  larva  bite  another  egg, 
and  this,  too,  was  left  without  further  disturbance,  but  of  course  both  eggs  were  killed. 
Though  many  hours  were  spent  in  looking  for  further  attacks  upon  the  eggs  of  Aletia, 
the  difficulties  necessarily  attendant  upon  such  observations  prevenred  me  trom  seeing 
any  more.  From  the  actions  and  known  proclivities  of  the  lady-birds  known  as  Mip- 
podamia  convergens,  H.  niaculaia,  Coccinella  mnnday  and  C.  d-notata,  all  of  which  are 
found  in  abundance  on  cott«>n  plants,  and  of  Chilocorm  blvnlnerm,  one  mlult  of  which 
was  seen  searching  the  leaves  of  cotton,  I  suspect  that  they  all  destroy  these  eggs 
more  or  less  commonly. 

In  Dr.  Phares's  report  an  unknown  enemy  of  the  cotton-worm  was 
spoken  of.    Conceniing  this  insect,  in  a  later  letter,  Dr.  Phares  says: 

In  my  report  upon  the  cotton-infesting  insects  made  last  autumn,  in  that  portion  in 
which  mention  is  made  of  insect  enemies  of  ihc  Alctiaj  one  is  referred  to  and  obscurely 
figured  on  paper.     I  find  that  my  son  had  drawn  it  separately  and  distinctly,  and  it 

En)ved  to  be  a  Coccinella  or  Hippodamia.    We  are  both  of  the  opinion  that  it  is  the 
irva  of  Coccinella  novein-notata,  so  abundant  on  the  cotton  plant. 

In  his  report.  Dr.  Phares  speaks  of  these  larrae  as  feeding  upon  the 
chrysalides  of  Aletia.  This  might  seem  at  variance  with  the  well-known 
habits  of  these  larvae  (feeding,  as  they  do  generally,  upon  smaller  in- 
sects, or,  at  all  events,  upon  insects  of  but  slightly  larger  size  than 
themselves),  to  attack  so  large  an  object  as  the  chrysalis  of  the  cotton- 
worm }  but  Mr.  Glover  has  placed  on  record  a  similar  instance.    He  says: 

The  perfect  lady-binl  also  destroys  Aphides^  but  not  in  such  numbers  as  their  larvae 
in  which  state  it  also  destroys  the  chrysalis  of  the  butterfly  (Argynnia  colttmhinn)  seen 
so  often  in  the  cotton  fields.  I  have  repeatedly  olwerved  them  in  Georgia  killing  the 
chiTsalideg  of  this  butterfly,  which  hung  suspended  from  the  fence-raib*  and  on  the 
nnder  side  of  the  boughs  of  trees  and  shrubs.  It  appears  to  attack  the  chrysalis 
chiefly  when  soft  and  just  emerged  from  the  caterpillar  skin.  It  is  in  this  state  that 
these  wandering  larvae  attack  it,  and,  biting  a  hole  in  the  skin,  feed  greedily  upon 
the  i^reen  juice  which  exudes  from  the  wound.  Sometimes,  however,  it  becomes  a 
victim  to  its  own  rapacity,  for  the  juice  of  the  chrysalis  drying  up  in  the  heat  of  the 
sun  quickly  forms  an  adhesive  substance  in  which  the  larva  is  caught,  and  thus 
detained  until  it  perishes.  # 

It  is  probable,  however,  that  the  destroying  of  the  cotton- worm  chrys- 
ahs  by  lady-bird  larvae  is  only  of  exceptional  occurrence.  In  addition 
to  the  evidence  already  given,  IVIr.  J.  II.  Krancher  of  Millheim,  Tex.,  in- 
forms us  that  the  lady -birds  destroy  the  eggs  of  the  cotton-moth,  and 
Dr.  E.  H.  Anderson  mentions  them  among  the  cotton-worm  enemies. 
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We  figuvo,  (Plato  XII.,  fi^.  10)  the  only  veofctable-froiliiific  lady-bird  in 
order  that  those  iuterested  may  kuow  what  it  is,  and  not  consider  it  ih 
beneficial  species.  It  ijs  known  as  Epilachna  borealis,  Thunbeig.  It  is 
much  larger  than  any  before  mentioned,  is  of  a  light  reddish  yellow 
color,  with  seven  large  black  8i>ots  upon  each  wing-(!orer.  The  thorax 
is  of  the  same  color  and  has  four  small  black  spots.  The  head  is  cou- 
coloix)us  with  the  thorax,  and  the  eyes  are  black.  Both  the  larvae  and 
perfect  insects  feed  upon  the  leaves  of  cucumbers,  melons,  squashes, 
and.  pumpkins — eat  unsightly  holes  in  them,  and,  when  numerous,  com- 
pletely destroy  the  plant.  Another  beetle,  of  injurious  proclivities,  is 
often  mistaken  for  a  lady-bird  by  the  planters,  although  it  belongs  to 
an  entirely  different  family.  This  is  the  twelve-spotted  Diabrotica, 
Diahrotica  ditodecim-jmnctata,  Fabr.  This  insect  is  shown  at  Plate  XII, 
fig.  11,  and  certainly  doe^  resemble  Cocciuella*  to  the  untrained  eye. 
The  principal  points  of  difierencc  between  it  and  the  common  Hippoda- 
mias,  which  it  most  resembles,  are  that  the  Diabrotica  is  usually  green- 
ish, varying  occasionally  to  yellowi.sh,  that  it  has  twelve  black  spots 
arranged  in  parallel  rows  down  the  wing  covers,  and  that  the  thorax  is 
green  and  unspotted.  The  twelve-spotted  Diabrotica  belon.i?s  to  the 
family  Ckrysomelidae,  or  leaf-eating  beetles.  Dr.  Packard  states  that  they 
devour  the  leaves  of  dahlias,  and  thoy  arc  commonly  found  gnawing 
melons,  squashes,  and  cucumbers. 

In  the  next  order,  LEPrDOPTERA,  it  would  he  fair  to  suppose  that  the 
cotton-worm  had  no  enemies,  since  predacious  insects  are  extremely 
rare  in  this  Order. 

In  spite  of  this  fact,  many  Lepidoptcrous  larvae  when  placed  in  con- 
finement will  destroy  one  another,  and  facts  have  developed  which  war- 
rant us  in  putting  the  boll-worm  drown  as  an  occasional  enemy  of  the 
cotton  worm. 

The  boll-worm  (ITeJiothis  armlrjera,  Iliibn.). — Although  the  boll- 
worm  may  be  put  down  as  almost  omnivorous,  and  although  it  becomes 
cannibalistic  in  confinement  (so  much  so  that  in  breeding  but  one  can 
•be  kept  in  the  same  cage,  and  in  sending  through  the  mails  one  box  had 
to  be  allowed  for  each  individual),  we  hardly  expected  to  see  it  develop 
any  characteristic  which  could  be  called  beneticial;  yet,  according  to 
tibe  observations  of  Mr.  Trelease,  it  seems  to  have  done  so.  Mr.  Trelease 
says  in  his  report : 

O^Tigtoits  tonji^h  iutogument,  the  pupa  of  Alctia  Heomn  to  be  freer  fmm  in.^eot 
ftttAck  than  the  larva  i'^,  yot  even  its  hard  skin  ilot^s  not  always  save  it.  Ahont  the 
middle  ol'  Angust  I  tirsfc  notio<Mi  what  appoarcMl  to  oe  an  anomalous  pn  parat  ion  for 
pupation  in  tho  boU-wonn  {Ueiinthis  armigcra).  for  1  found  sovernl  fiill-jrrowii  larvao 
of  this  spociee  with  Ipa^es  closely  wobbcd  around  them,  precisely  as  Alciia  webs  up 
before  cban«jinp:  to  a  pupa.  An  examination  of  one  of  these,  however,  showed  me 
that  the  boli-wonns  had  not  webbed  thera  about  thomseivea,  but  hadiusinuate<l  them- 
selves into  leaves  loKled  and  preoccupied  by  Aldtu,  tlie  latter  having-  already  passed 
into  the  pupa  state;  and  they  had  done  this  for  the  express  pui-poso  of  feeding  on 
these  pupae;  many  casc^  of  this  sort  tcere  seen. 

So  plain  a  case  as  this  requires  no  comment.  It  is  of  interest  seien- 
tifically  but  its  praotical  be>arinfj:s  are  slijrht.  Earlier  in  his  report,  bear- 
ing on  this  same  x)oint,  Mr.  Trelease  says : 

No  Lepidopterons  enemies  of  AJetla  larvae  were  observed  by  myself,  but  Dr.  Lock- 
wood  of  Carlowville,  Ala.,  says  that  a  number  of  years  ago  he  saw  .a  Liri^;'*  p'<  «ni  larva 
devouring  nmnbers  of  cotton-caterjdllars.  From  what  we  kuow  of  tiio  e.abit  of  tho 
boil-worra  (HiUoihis  ai^miycra)  it  seems  not  at  all  unlikely  that  the^e  larvae  may  have 
belonged  to  that  species. 

It\ri]lalso  be  interesting  in  this  connection  to  state  that  the  boll- 
worms  have  been  observed  to  kill  one  another  on  the  plants,  in  open 
air,  and  perfectly  unmolested,  as  will  be  shown  later. 
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As  bearing  upon  this  point  of  other  Lepidopterous  larvue  attacking 
ihe  cottou-wonn,  wo  quote  the  following  sentence  fnnn  Dr.  Auder- 
Hon's  i*eport:  "I  have  never  seen  the  worm  attacked  by  any  other 
insect  thau  the  grassicof'm  and  then  ouly  when  brought  in  contact 
Concerning  this  same  insect,  Laphygma  frugiperda^  of  Smith  &  Abbot 
(Prodenia  antumnalis  of  Riley)  Mr.  Glover,  in  the  Department  of  Agri- 
culture Report  for  1855,  p.  78,  says : 

The  grass-caterpillarB,  when  in  confinemout,  very  often  kill  and  devonr  each  other, 
and  when  one  ia  maimed  in  the  least  it  stands  a  very  poor  chance  for  its  life.  Several 
intelligent  planters  state  that  when  the  grass  and  weeds  are  entirely  devoured,  and 
no  other  vegetable  food  is  to  bo  found,  they  will  attack  each  other,  and  feed  upon  tho 
Btill  living  and  writhing  bodies  of  thoir  former  companions.  One  grass-caterpillar 
which  was  kept  in  coutiu«ment,  although  famished  with  an  abundance  of  green  food^ 
actually  appeared  to  prefer  to  feed  upon  other  caterpillars,  uo  matter  of  what  kind,  so 
long  as  their  bodies  were  not  defeuded  by  long  bristling  hairs  or  spines. 

It  is  in  the  next  order,  Hymenopteea,  that  we  find  the  most  effective 
enemies  of  tlie  cotton- worm. 

Wasps  {Hymenopt,  fara.  Yespariae). — These  well-known  insects,  as  a 
class,  although  they  occsionaly  do  some  harm  by  injuring  fruit  or  by 
killing  honey-bees,  may,  on  the  whole,  be  called  very  beneficial  insects. 
Ifot  only  do  they  devour  injurious  insects  themselves,  but  they  also 
store  them  up  as  food  for  their  young.  Concerning  the  actions  of  cer- 
tain wasps  in  the  cotton  fields,  we  cannot  do  better  than  to  quote  again 
from  Mr.  Trelease's  report*: 

Wasps  frequent  the  cotton  plant  in  considerable  numbers,  being  attracted,  like  the 
ants,  in  part  by  the  nectar  secreted  by  the  plant ;  and  there  is  much  reason  to  believe 
Hiat  all  of  the  species  which  visit  the  plant  feed  moi*o  or  less  commonly  upon  tho 
caterpillar  or  larva  oiAhtia,  I  am  led  to  this  conclusion  by  the  following  observations. 
On  the  8th  of  August,  when  larvae  of  the  fourth  brood  of  dletia  were  very  abundant 
in  the  swauip-cotton,  I  saw  a  large  rod  and  yellow  wasp — Polistes  beUiooaa.  Cresson 
(Plat«  XII,  ng.  12)  hunting  for  them.  Carefully  walking  around  the  holes  eateg 
through  by  the  cateqnllars,  she  explored  their  borders  with  her  antennae,  as  if  fet^linn 
for  the  larvae;  and  each  time  that  she  found  one  in  this  way  she  quickly  sprang  after 
it^  but  at  the  same  instant  the  larva  threw  itself  from  the  leaf;  so  that,  while  I  was 
watching  her,  I  saw  no  less  tliun  ei^ht  escape,  the  ninth  being  caught  and  eaten. 
Occasionally  she  would  slop  hnutinp;  long  enough  to  sip  a  little  nectar  trom  the  foliai 
glands  of  the  plant,  and  then  the  chase  was  resumed.  I  was  very  much  Rurpris**d  to 
see  that  she  relied  entirely  on  the  tactile  sense  of  the  antennae  for  finding  ht-r  prey. 
Though  possessing  well  developed  ocelli  and  compound  ©yes,  she  seemed  to  make  little 
use  of  them;  and  repeatedly  I  saw  her  alight  on  a  leaf  close  to  a  caterpillar  without 
l)aying  any  attention  to  him  till  sht*  touched  him  with  her  antennae,  when,  as  before 
stated,  she  would  instantly  spring  after  it.  Observations  of  this  si»rt  were  made  sev- 
eral times  on  this  wasp.  Another  large  brown  wasp  (PoVstes  sp.)  was  also  seen  to 
catch  larval  AJetiaSy  as  also  wore  a  yellow-jacket  hornet  {Tespa  sji.)  and  a  common 
iimd.'da,nheT  (Pelopccus  cceruleuSf  Linn.),  and  they  all  altemjited  hunting  for  cat  rpillars 
with  feeding  on  nectar.  Both  species  of  Polistes  were  several  times  seen  flying  about 
with  dead  caterpillarH,  having  previously  rednced  them  to  a  pnlpy  mass  with  their 
mandibles.    They  wore  probably  looking  for  some  quiet  place  in  which  to  eat  them. 

#  »  *r  *»  *f  *  «♦ 

Early  in  September,  while  watching  these  moths  as  they  fed  on  rotting  figs,  I  saw 
many  white-faced  hornets  (  Fespa  maculata)  about  the  fig-trees.  Oi*e  of  these  hometa 
was  seen  to  cateh  a  twn-winged  fly  nearly  as  large  as  itsnlf.  After  killing  it,  the  hor- 
net proceetled  to  deprive  tho  fly  of  its  legs  and  wiuffs,  which  wen-  allowed  to  fall  to 
the  ground.  The  fly  was  then  carried  away.  Uncfer  these  same  trees  I  found  the 
wings  of  Aletia  moths,  and  it  looks  from  these  as  though  these  m<  ths  are  sometimen 
killed  by  thehoniet;  still,  I  never  saw  a  hornet  in  th  i  act  of  kiUiiig  a  moth,  or  with 
the  dead  body  of  one,  and  I  am  aware  their  usual  food  is  flies. 

Wo  find,  then,  that  certain  species  of  wasps  destroy  t];e  cotton-worm, 
and  also,  without  much  doubt,  the  cotton-moth.  The  ft  llowing  species 
of  so-called  "wa^^ps"  were  caught  on  the  cotton  plant  ir  Alabama,  and 
in  all  probability  feed  upon  the  ^^orms:  Monednla  Carolina.,  Fab.  {By- 
inenoj^tj  fara.  Bunbecidae))  Elis  4:notaiUj  Fabr.j  Elis  ilxmiijm^  Drury 
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{Hymenopt.  fara.  Scolioflae)]  PeJopceus  c(tnileusj  Linn.  (fam.  Sphegidae)} 
Polistes  bellicOHa,  Cress.;   Vespa  Carolina^  Drury. 

Ants  {Hymenopt^  ftnnily  Formlcariae). — The  predareonw  insects  from 
which  the  cottou-worm  jsiiffers  the  most  are,  without  doubt,  the  ants. 
These  insects,  from  their  warhke  habits  and  the  enormous  numbers  in 
which  they  occur,  seem  peculiarly  fitted  to  hold  in  check  even  so  dan- 
freroiis  an  enemy  as  the  cotton-worm.  The  efficacy  of  ants  as  cotton- 
worm  destroyers  has  been  noticed  by  but  few  writers  upon  the  cotton- 
worm,  and  indeed  there  are  some  who  insist  that  they  never  attack  it. 
Daring  my  own  stay  at  the  South  I  never  was  able  to  see  ants  attack  a 
worm  upon  the  phmt.  Upon  the  ground,  however,  the  case  was  far  dif- 
ferent.    There  1  rejieatedly  saw  ants  attack  and  destroy  cotton- worms. 

In  dry  weather  the  ground  cracks  to  a  great  extent.  The  ants  make 
their  nest  in  these  cracks,  and  while  excavating  them  cover  the  surface 
of  the  ground  with  fine  jmrtieles  of  earth.  It  is  difficult  for  cotton- worms 
to  crawl  over  such  places;  for  when  they  seize  hold  of  the  loose  parti- 
cles of  earth  by  their  pro-legs,  they  are  unable  to  balance  themselves, 
roll  over  upon  their  sides,  and,  if  the  earth  be  hot,  speedily  perish.  In 
this  indirect  way  the  ants  cause  the  destruction  of  millions  of  the  worms. 

Several  of  our  correspondents  stated  that  ants  were  known  to  prey 
upon  the  cotton- worm ;  and  JVIr.  Trelease  reported  as  follows  2 

Prom  their  great  nnmbers  and  indefatigable  indnstry,  ants  are  probably  among  the 
most  important  of  tbe  enemies  of  the  cotton-caterpillar.  Individuals  of  many  species 
swanu  everywhere  on  tbe  cotton  plants,  to  whicb  they  are  nttracted  night  and  day  by 
Aphides  and  nectar.  On  many  cotton  leaves  there  are  places  where  some  larva  has 
eaten  the  parenchyma  of  the  lower  surface,  but  the  most  careful  search  fails  to  dis- 
cover the  larva.  Though  not  invariably  so,  these  places  are  often  eaten  by  very  young 
lai  vao  of  AleHa,  and  as  thebo  are  not  to  be  found,  it  looks  as  though  they  had  been  re- 
moved by  some  enemy,  probably  ants,  though  1  have  never  seen  ants  attack  very  smaU 
caterpillars.  In  July  a  number  of  cateqiillars  were  coUected  in  the  bottom  laud,  to 
whieh  they  were  principally  confined  at  that  time,  and  placed  on  cotton  growing  in 
dry,  sandy  soil,  care  being  taken  to  see  that  there  were  no  ants  on  this  cotton  when 
the  larva  wan  placed  on  it,  for  my  insects  in  breeding-jars  in  the  house  had  suffered 
80  much  from  the  depredations  of  ants  that  I  was  always  afVaid  of  their  attacking 
larvae  that  I  wanted  to  study  in  the  field;  and  these  particular  caterpillars  ha<i  been 
removed  to  Ihe  cotton  indicated  benaise  I  wished  to  make  observations  on  their  habits, 
and  wanted  them  as  near  the  h«>use  as  might  be,  wjiile  at  that  time  the  only  larvae  to 
be  found  in  numbers  were  about  a  mile  from  where  I  was  living.  Within  two  hours 
of  the  time  of  placing  tht  in  on  this  cotton,  eai-h  of  these  larvae  was  found  by  several 
ants,  and  these  soon  collected  numbers  of  their  fellows,  whose  combined  attacks  so 
worried  the  larvae  that  they  threw  themselves  from  tho  plants  and  were  soon  killed 
and  carried  off  by  their  small  but  persistent  enemies.  On  several  other  occasions 
partly  grown  eate;  pi  liars  were  killed  and  carried  otl'in  this  way  by  this  species  and  a 
red  ant,  yet  I  never  saw  ants  attack  them  on  tho  plant  excepting  when  I  had  thua 
placed  them  on  ridge-cotton  for  purposes  of  study ;  but  when  creeping  over  the  ground, 
as  they  do  after  eating  up  the  foliage  of  the  plaut  on  which  they  were  bom,  if  not  ftili 
grown,  hundreds  of  raterpillnr«  were  attacked  by  these  ants  and  killed.  I  have  neveir 
R<^en  more  than  one  species  of  aat  attacking  any  individual  cateri)illar,  either  on  th« 
plant  or  on  tho  grouud. 

Mr.  Trelease  furtlier  remarks,  in  speaking  of  the  enemies  of  tho 
chrysalis: 

In  tbe  latter  part  of  July  several  AJeiin,  just  about  to  pupate,  were  taken  from  tho 
swamp  where  they  were  found,  and  with  leaves  webbed  about  them  they  wtre  trans- 
ferreil  t-o  cotton  on  dry  soil  near  the  h<mse,  where  they  were  tie^l  by  their  leaves  t-o 
the  petioles  of  this  cotton;  my  object  in  placing  them*  there  being  to  determine  the 
length  of  the  pupa  state.  The  same  day  they  shed  their  last  Inrva  skins  and  this  left 
them  in  an  almost  defenseless  condition  till  the  pupa  skin  should  become  firm  and 
tough.  About  twenty-four  hours  after  this  moult  tliey  were  again  visited,  and  were 
found  covered  with  red  ants,  which  had  killed  and  partly  oaten  them  all,  though  they 
were  on  ditlVrent  plants,  and  care  was  taken  to  see  ihat  there  were  no  ants  on  the  cot- 
ton when  tho  larvae  were  place<l  there.* 

•The  ants  collpcted  in  the  cotton  fielils  were  referred  to  the  Rev.  H.  C.  McCook,  who 
prepared  a  report  upon  theta  which  is  embodied  in  oar  special  report. 
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PAH  A  SITES. 

The  abundance  of  the  true  parasites  of  the  cotton-worra,  and  the  nxxvor 
her  iu  which  they  occur,  render  their  couRideration  of  tlin  highest  prac- 
tical importance. 

Taking  into  consideration  the  number  and  variety  of  these  friends  of 
the  planter,  and  the  way  in  which  they  make  themselves  obvious  to 
every  one  who  tries  to  work  out  the  life  history  of  the  cotton-worm,  it 
seems  very  strange  that  several  recent  writers  should  have  entirely 
overlooked  their  presence.  Mr.  Grote,  in  his  paper  before  the  Ameri- 
can Association  for  the  Advancement  of  Science,  stated  that  he  had 
never  been  able  to  observe  any  parasites,  although  he  admitted  that 
such  might  exist;  and  Professor  Riley,  in  the  187S  circular  of  this 
department,  states  that  no  enemies  of  the  cotton-worra  have  hitherto 
been  reported.  We  mention  these  two  instances  in  particular,  because 
the  undoubted  ability  of  these  naturalists  renders  their  statements  all 
the  more  singular.  The  fiict  is  that  not  only  were  parasites  well  known  to 
many  observers  throughout  the  South,  but  no  less  than  six  accounts 
had  been  published  with  tolerable  popular  descriptions  of  Pimpla  con- 
quisitor  (a  large  ichneumon  which  extensively  infests  the  last  brood  of 
the  worms,  issuing  from  the  chrysalis  in  midwinter  or  early  spring),  and 
two  very  fair  figures  had  also  been  published. 

Let  us  now  enter  into  a  detailed  account  of  these  parasites.  Up  to 
the  time  of  the  present  writing  thirteen  distinct  species  parasitic  upon 
the  cotton-worm,  in  one  or  another  of  its  stages,  have  been  bred  in  the 
department.  Of  these,  eight  species  are  hymenopterous  and  five  dipte- 
rous. 

The  cotton-worm-ego  parasite  {Trkhogramma pretiosa,  Riley). — 
In  the  latter  part  of  the  summer  of  1878  a  small  lot  of  cotton-worm  eggs 
were  received  at  the  department.  The  egirs  were  placed  in  a  glass 
breeding-jar,  but  much  more  than  the  usual  time  seemed  to  elapse  be- 
fore the  hatching.  One  morning,  however,  a  number  of  very  minute 
flies,  so  small  as  scarcely  to  be  seen  with  the  naked  eye,  were  found  fly- 
ing around  the  jar,  and  the  eggs  were  empty.  Here,  then,  was  a  true 
egg-parasite,  the  motlier  tiy  having  laid  her  e^xg  within  the  egg  of  the 
cotton-moth,  and  her  progeny  having  lived  and  undergone  it«  transfor- 
mations within  that  hmitvd  space.  M^hether  more  than  one  parasite 
issued  from  a  single  egg  was  not  determined.  These  parasites  belonged 
to  the  great  hymenopterous  family  Clialeididae, 

The  species  under  consideration  is  one  of  remarkable  beauty.  The 
general  color  is  yellow,  with  brilliant  red  eyes.  The  wings  are  very  del- 
icate and  transparent  and  present  prismatic  colors  when  viewed  in  dif- 
ferent lights.  The  wings  are  fringed  with  ex(iessively  fine  hairs-,  their 
surface  is  also  covered  with  still  finer  hairs.  In  length  they  are  only  a 
trifle  more  than  one-hundredth  of  an  inch  (.3°^™),  but,  like  all  of  the 
subfamily  to  which  they  belong,  are  very  active  and  are  great  leapers, 
springing  sometimes  to  a  distance  of  two  or  three  inches. 

An  allied  species  (Trichogrammaminuia)  has  been  reared  from  the 
eggs  of  the  dissippus  butterfly  (7^?me«tfi«  dismppusj  Godt.).  In  this  case 
from  four  to  six  individuals  have  been  reared  from  a  single  egg  of  the 
butterfly,  and  this  seems  to  be  about  the  normal  number.  It  is  j)rob- 
able,  then,  that  more  than  one  parasitic  egg  is  Inid  within  the  egg  ot  the 
cotton-moth.  Plate  XII,  Fig.  14  (T.  miimta,  Riley)  will  give  a  Aery 
good  idea  of  the  general  appearance  of  the  magnified  insect.* 

*  The  tecbnical  description  of  T,  pretiosaj  Riley,  was  pnblislied  iu  the  Canadian  AV 
tomologist  fox  Septembor,  1879,  and  m  onr  special  report,  p.  194. 
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With  tlio  oilier  twolve  parasites  th(^  Oj^ff  is  Inid  in  or  upon  tbe  larra  ot 
Aletiftj  and  tlie  perfect  insect  emerg:es  eitlier  from  the  larva  or  from  tUo 
pupa .  Three  of  these  species  belong  to  tlie  same  family  a*  the  eg^para- 
site  just  mentioned,  namely,  to  the  Ghalcididae, 

The  ovate  chalcis  (Ghalcis  ovata^  Say). — ^This  species  seems  to  Ik», 
one  of  the  niost  abundant  piu^sites  of  the  cotton-worm  in  many  part8  of 
the  South.  It  is  one  of  the  largest  of  its  family,  measuring  over  one- 
fifth  of  an  inch  (5""")  in  length.  The  glassy  ap{>eurance  of  it^  abdomen 
and  its  swollen  hind  thighs  give  it  a  characteristic  look,  and  render  it 
impossible  to  mistake  it  for  any  other  cotton- worm  parasit-e.  From  the 
4th  of  August  until  the  10th  of  September  these  little  fellows  were  con- 
tinually issuing  from  the  chrysalides  sent  for  breeding  purposes.  There 
may  have  been  one  brood  previous,  and  there  probably  was  one  later, 
the  chalcid  wintering  in  iha  pupa  state  within  the  chrysalis  of  the 
cotton- worm.  The  parent  tiy  lays  her  eggs  upon  the  backs  of  nearly 
full-grown  cotton-worms,  probably  more  than  one  ^gg  upon  each  indi- 
vidual, although  we  have  never  observed  more  than  one  of  these  para- 
sites to  issue  from  a  single  worm.  The  young  larvae  feed  upon  the 
worm's  internal  parts,  choosing  by  preference  the  fatty  tissue,  and  avoid- 
ing all  vital  organs  until  they  become  full-grown.  During  this  time 
the  cotton-worm  has  probably  "attained  its  full  growth  and  webbed  up. 
The  parasite  eats  its  host  out  pi^tty  thoroughly  before  undergoing  its 
own  transformations.  Both  of  its  changes  from  larva  to  pupa  and  from 
pupa  to  fly  are  undergone  within  the  dead  chrysalis  of  the  cotton-worm, 
and  the  perfect  fly  gnaws  a  round  hole  near  the  head  of  the  chrysalis 
to  make  its  exit.  An  examination  of  many  chrysalide-s  from  which  these 
parasites  have  issued  shows  that  the  hole  of  exit  is  invariably  near  the 
heail,  and,  upon  breaking  them  open,  the  abdomen  is  found  to  be  filled 
with  excrement  of  the  larva,  and  the  cast-off  skins  of  larva  and  pupa. 
Plate  XII,  fig.  13,  shows  the  ovate  chalcis  enlarged,  and  also  a  chiysalis 
of  Aletia  pierced  by  the  exit  of  the  parasite. 

We  c%u  find  no  published  record  of  the  fact  of  the  parasitism  of  this 
insect  upon  the  cotton-worm,  and  are  not  aware  that  it  was  bred  i)rior 
to  1878. 

Cirrospilus  e,wrus,  Riley.— Another  chaleid  parasite  (Plate  XTIT,  fig. 
1),  of  much  smaller  size  than  the  last,  was  reared  in  considerable  num- 
bers from  the  chrysalides  of  the  cotton-worm  during  the  summer  of  1878. 
It  proved  to  be  a  new  species  of  the  genus  Cirrospihis^  ami  has  been  de- 
scnbed  under  the  specific  name  esunt^s  by  Professor  Riley,  in  a  recent 
number  of  the  Canadian  Entomologist. 

It  is  a  little  black  fly,  only  about  six-hnndredths  of  an  inch  in  length, 
with  yellow  legs.  From  their  small  size,  many  of  them  c^n  find  their 
sustenance  in  a  single  cotton-worm,  and  many  of  the  adults  were  bred 
from  a  single  chrysalis. 

Unnamed  chalcid  parasite.— The  following  passages  fiom  my 
notes  concern  a  parasite  which,  owing  to  a  press  of  other  afltairs,  has 
not  yet  been  worked  up: 

Aufjust  27. — I  fonnd  yesterday  .i  cotton- worm  abont  fivo-eishtlia  of  an  iiu  li  in  loii- 1 1i 
wbicii,  altlionffh  yet  alive,  was  beinp:  destroyed  by  three  p-e*.!!  larvae  wbit  !•  wore  ii]i- 
on  it.  I  fonnd  the  specimens  about  10  a.  m.  Last  eveniiiix  lobvtrvi'd  tbiit  tlieeottou- 
worra  was  nearly  eaten.  The  parasit^^s  had  very  short,  bodies,  which  whni  1  hey  niov<xl 
w^re  pointed  at  one  end.  I  had  intended  to  describe  the  specimens  tliis  iiujrnini(,  Imt 
I  find  they  have  spun  cocoons  about  their  bodies. 

August  28. — I  found  crawling  over  the  groimd  a  smaU  eotton-worm  iufented  l)y  tivo 
parasites,  evidently  of  the  same  species  as  those  mentioned  in  my  note  of  Aii;:nst  27. 

August  29. — ^The  small  green  parasites  which  I  fonnd  yesterday  drHtioyi3tl  (lie  cotton- 
worm,  and,  excepting  two  specimens  which  I  put  in  alcohol,  began  to  spin  cocoodb 
•  during  the  night. 
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The  insects  bred  from  these  specimens  were  small,  black,  chalcid  flies, 
shown  at  Plate  XIII,  tig.  2.  They  were  nearly  eight-hundredths  of  an 
inch  (2"'")  in  length.  The  genenil  color  was  black,  but  the  legs,  anten- 
nae, and  mouth  parts  were  honey -yellow.  The  head,  thorax,  and  abdo- 
men were  nearly  equal  in  width,  and  the  thorax  was  longer  than  the 
abdomen,  which  was  pediceled  and  subtruncate  at  tip.  The  antennae 
were  7-jointed. 

The  larvae  were  gi'eenish  white,  oval,  somewhat  pointed  at  one  end, 
with  yellow  spiracles  or  breathing-holes,  and  were  fleshy  and  footless. 
They  were  sluggish  in  motion,  moving  by  the  alternate  contraction  and 
expansion  of  the  segments.  The  number  of  segments  of  the  body  waa 
plainly  thirteen.  The  full-grown  larvae  were  about  0.08  inch  or  2***™  in 
length,  and  were  about  half  as  wide  as  long.  The  cocoons  which  they 
spun  were  ovoid  in  form,  grayish- white  in  color,  and  about  the  size  of 
the  full-grown  larvae. 

Thb  proctotrupid  parasite  of  the  cotton- worm  {THdyctium 
zigzag,  Riley)'. — September  10,  1879,  a  number  of  small  parasitic  flies 
issued  irom  chrysalides  of  the  cotton-worm.  Upon  examination  these 
proved  not  to  be  GhalcidSj  but  to  beU)ng  to  the  allied  family  Proctotrti' 
pidae.  The  membei-s  of  this  family  difl'er  from  the  Chalcids  in  their  usu- 
ally slender  body  and  longer  antennae.  The  antennae,  also,  are  not 
elbowed  as  in  Chalcididae,  It  is  a  family  of  very  minute  species,  which 
are  all  supposed  to  be  parasitic,  many  of  them  upon  the  eggs  of  other 
insects. 

The  species  under  consideration  is  shown  at  Plate  XIII,  fig.  3.  These 
flies  are  black,  polished,  with  the  antennae  and  legs  dark  yellow.  The 
antennae  of  the  female  are  13-jointed,  the  first  joint  club-shaped,  the  sec- 
ond almost  globular;  3  to  7  are  much  thinner  than  any  of  the  others;  3 
about  as  long  as  2 ;  4  to  7  almost  globular;  4  a  little  thinner  at  base;  8 
to  12  about  equal  in  size,  round  at  base,  and  squarely  cut  off  at  apex; 
13  as  long  as  preceding,  ending  in  a  rounded  blunt  point.  The  antennae 
of  the  male  are  very  long,  about  a.s  long  as  the  whole  insect.  Tift  wings 
are  clear  and  sparsely  beset  with  short,  blackish  bristles,  and  with  quite 
a  long  fringe  around  the  edge.    The  veins  of  the  wings  are  yellowish. 

These  insects  are  about  .00  of  an  inch  (1.5'"'")  in  length. 

These  parasites  were  bred  only  upon  a  single  occasion.  Then  many 
specimens  were  mounted.  Whether  they  were  all  from  one  chrysalis  or 
not  it  is  impossible  to  say  with  certainty,  but  the  probabilities  are  that 
they  were,  and  it  seems  probable  also  that  it  is  not  a  common  parasite.* 

The  next  three  parasites  which  we  shall  mention  belong  to  the  family 
Ichneiimonidae,  or  ichneumon  flies,  as  they  are  commonly  and  familiarly 
called.  These  insects  are  characterized  by  unusually  long  and  sleudeV 
bodies  and  the  long  projecting  ovipositors  of  the  females.  These  ovi- 
positors are  often  very  long,  and  are  protected  by  a  sheath  of  four  stylets 
of  the  same  length  as  the  true  ovipositor.  The  head  is  usually  ratb^ 
square,  with  long  many  jointed  antennae.  The  larva  is  a  soft,  cylindri- 
cal, fleshy,  white,  footless  grub,  the  rings  of  the  body  being  convex  and 
the  head  small.  The  eggs  are  laid  by  the  parent  either  on  the  outside 
or  within  the  caterpillar  or  other  larva  upon  which  its  young  is  destined 
to  feed.  When  hatched,  the  larva  devours  the  fatty  portions  of  its 
victim,  just  as  we  have  seen  with  foregoing  parasites,  until  it  gradually 
dies.  The  larva  S])ins  a  cocoon  about  itself  when  about  to  enter  the 
pupa  state.  In  the  larger  species  this  cocoon  consists  of  a  dense  inner 
case,  and  a  loose,  thin  outer  covering.  Of  the  lai'ger  species  but  one 
individual  occupies  the  body  of  the  host,  while  in  the  smaller  species 

*  For  techuical  description  see  special  report,  p.  197.  < 
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louuy  are  round  within  one  insect.  The  cocoons  of  mo»t  species  are 
spun  within  the  l>o(ly  of  the  parasitized  insect;  but  others,  as  in  the 
genus  MieroffKxitr,  emerge  and  spin  their  small,  oval,  often  bright-colored 
cocoon  »  on  the  outside.  The  lamily,  as  a  whole,  is  one  the  members  o 
which  uiv  of  inmicnse  service  to  agriculturists  in  destroying  great 
number's  of  noxious  insects. 

The  ykllow-banded  ichneumon  {Pimpla  conquisitor^  Say).  (Plate 
XIII,  lig.  o.) — This  is  one  of  the  most  numerous  and  most  noticeable  of 
the  parasites  of  the  cotton-worm.  It  was  first  scientifically  described 
by  Thomas  Say,  in  1835,  who  found  it  in  Indiana.  He  described  it  un- 
der the  generic  name  of  Cryptus,  but  it  is  now  considered  a  Pimpla  by 
3VIr.  Cresson.  The  yellow-banded  ichneumon  was  bred  extensively  from 
the  chi^salids  of  the  last  brood  of  cotton- worms,  and,  so  £a>r  as  we  are 
aware,  haa  never  been  bred  from  any  preceding  brood. 

That  the  earlier  broods,  if  such  exist,  may  be  reared  in  other  insects 
is  iK)S8ible,  from  the  fact  that  very  many  members  of  this  femily  are  not 
eontined  to  one  species  of  insect,  and  from  the  fact  that  Say  described 
the  original  individuals  as  from  Indiana;  and  it  is  probable  from  their 
rarity,  if  not  actual  absence,  among  the  earlier  broods  of  cotton-worms. 

The  length  of  time  which  it  takes  one  of  these  parasites  to  undergo 
its  transformations  has  not  been  observed.  If  the  larva  spins  a  cocoon 
at  aU,  it  is  very  slight;  so  slight,  indeed,  that  upon  breaking  off  the  end 
of  the  imrsitized  chrysalis  the  pupa  of  the  parasite  is  exposed  to  view. 
The  perfect  insect  emerges  in  late  fall,  in  midwinter,  and  in  early  spring, 
through  an  irregular  hole  which  it  gnaws  through  the  skin  of  the 
chi^ysalis,  usually  near  the  head. 

The  fact  that  these  parasites  are  frequently  alive  within  the  chrysa- 
lides throughout  the  whole  winter  has  given  rise  to  the  supposition  on 
the  part  of  many  that  the  chrysalis  itself  was  still  alive,  from  the  mo- 
tion imparted  to  it  by  the  contained  insect,  and  have  thus  been  led  to 
believe  implicitly  in  the  hibernation  of  the  cotton- worm  in  the  chrysalis 
state.  Many  chrysalids  were  sent  to  the  department  during  the  past 
winter  by  persons  holding  this  belief,  but,  without  exception,  those  spec- 
imens which  still  seemed  to  have  life  contained  each  the  pupa  of  a  yel- 
low-banded ichneumon. 

The  evidence  given  by  Dr.  Gorham  and  Mr.  Affleck,  as  well  as  our 
own  experience  the  |)ast  year,  would  seem  to  show  that  this  parasite  is, 
during  certain  years,  very  abundant  indeed  upon  the  last  brood  of  worms, 
and  although  it  might  at  first  be  said  that  the'  good  accomplished  by 
them  is  smaller  than  if  they  wei'e  abundant  with  preceding  broods,  yet, 
wh^i  we  consider  that  every  individual  of  the  last  brood  which  is  ])ara- 
sitized  reduces  by  just  so  much  the  number  of  possible  hibemators  and 
fcmnders  of  families  the  succeeding  spring,  then  we  can  appreciate  the 
amount  of  good  which  this  parasite  accomplishes,  and  although  we  may 
not  indorse  the  somewhat  extravagant  estimates  of  Dr.  Gorham  and 
Mr.  Affleck,  still  we  may  consider  ourselves  deeply  indebted  to  the  yel- 
low-banded ichneumon. 

The  RiNa-LEGGED  PIMPLA  (Pimpla  annuUpes,  Br.).  Plate  XIII,  Gg. 
4, — September  1,  1879,  there  issued  from  a  cotton  worm  chrysalis  one 
specimen  of  the  ichneumon  to  which  Professor  Riley  gave  the  above 
po]mlar  name  in  his  fifth  Missouri  Entomologi<*al  Keport.  This  is  the 
only  «iMTi:nen  which  has  been  bred  this  year.  It  is  an  old  acquaintance, 
having  been  bred  from  the  walnut  c:ise-beai*er  {Acrohasis  jvglahdis,  Le 
B.)  by  Dr.  Le  Baron,  and  from  the  codling  moth  of  the  apple  (Carpo- 
vapsa  jxmiOTtella)  by  Professor  Riley.  It  is  a  widely  distributed  sj)ecies, 
*  being  found  all  over  the  country,  north,  south,  e..st,  and  west,  and  that 


Digitized  by 


Google 


302    REPORT  OP  THE  COMMISSIONER  OP  AORICULTURB. 

it  is  common  is  shown  from  the  fact  that  Professor  Kiley  bred  20  females 
from  a  lot  of  102  apple-worm  cocoons.  In  these  he  found  great  varia- 
tion in  size,  some  measuring  but  one-fourth  of  an  inch  in  length,  while 
others  reached  one  half. 

l\^3ughly  describing  this  parasite,  we  may  say  that  it  presents  a  nearly 
black  appearance  above,  the  under  side  of  the  abdomen  being  houey- 
y  el  low.  When  viewed  with  a  lens,  the  npper  surface  of  the  abdomen 
is  seen  to  be  covered  Avith  close  punctures,  while  the  thorax  is  nearly 
smooth.  The  legs  are  reddish  yellow  with  the  exception  of  the  middle 
joiut  of  the  hind  pair,  which  is  black,  with  a  broad  .vellow  ring  in  it- 
middle.  The  hind  feet  are  dusky.  The  female  ovipositor  is  dark  shin 
ing  red.    The  palpi  are  pale  yellow. 

Cryptus  nuncius.  Say. — Another  ichneumonid  parasite,  belonging 
to  a  dift'eivnt  genus  from  the  last  two  discussed,  and  known  by  the  above 
scientific  name,  was  bred  from  cotton  chrysalids,  on  two  occasions  or 
more,  in  the  department  last  season.  It  is  a  very  common  parasite,  and 
has  been  often  bred  in  large  numbers  from  the  cocoons  of  the  larger 
Bombycid  moths.  1  have  bred  no  less  than  35  individuals  from  one 
cocoon  of  Teleapolyphenim,  It  is  probable  that  several  may  occasionally 
be  bred  from  one  chrysalis  of  Aleiia, 

This  concludes  our  list  of  hymenopterons  parasites  of  the  cotton- 
worm.  The  remaining  five  belong  to  the  order  Diptera,  or  two-winged 
insects. 

The  Tachina  flies  (i>i>/.,  family  Taehini(Ie).—T\90  of  these  two- 
winged  parasites  belong  to  the  family  Taehinidae, 

These  Tachina  flies  have  much  the  api^earance  of  the  ortlinary  house* 
flies,  but  are  usually  larger.  Their  eggs  are  tough,  w^hite,  opaque, 
oval,  and  somewhat  flattened  on  the  side  towards  the  body,  to  which 
they  are  fliinly  attached  by  a  gum  insoluble  in  .water.  With  the  slug- 
gish caterpillars  these  flies  have  little  difficulty  in  depositing  their  eggs 
when,  how,  and  whex-e  they  please.  They  always  ydace  them  upon  the 
back  of  the  head,  or  on  the  first  three  or  four  segments  of  the  body,  in 
such  a  position,  in  fact,  that  the  catei^illar  can  in  no  way  reach  them. 

The  parasitic  larva,  when  ready  to  hatch,  eats  its  way  through  the 
egg  on  the  side  towards  its  victim  and  burrows  into  its  flesh.  They 
seem  endowed  by  nature  with  a  fondness  for  nothing  but  fatty  tissue, 
which  teaches  them  to  leave  the  vital  parts  of  the  host  alone.  When 
full-bred  and  ready  to  transform  they  do  not,  as  did  the  last-mentioned 
parasites,  transform  within  the  shell  of  the  insect  from  which  they  have 
obtained  their  nourishment,  but  jierforate  the  skin  and  enter  the  ground 
to  the  depth  of  from  half  an  inch  to  two  inches.  Here  they  contract  tp 
brown  oval  puparia  and  remain  for  a  longer  or  shorter  space  of  time. 
According  to  Kiley,  the  last  brood  usually  winters  in  these  puparia.  The 
following  spring  the  fly  issuing  works  its  way  to  the  surface  of  the  gix)und 
and  takes  wing. 

These  insects  are  among  the  most  eflective  parasites  of  many  noxious 
insects.  The  Northern  army- worm  is  frequently  almost  exterminated  in 
localities  by  Nemoraea  leucaniai\  Kirkp.,and  Exoriata  Jiavicauda^  Kiley. 

The  Colorado  potato-bug  has  been  killed  oil* in  great  numbers  by  Lydella 
doryphorae,  a  member  of  this  family,  And  the  Eocky  Mountain  locust 
found  in  Tachina  anonyma^  one  of  its  most  determined  enemies.  It  would, 
indeed,  have  been  strange,  had  not  at  lenst  one  species  of  this  family 
been  found  among  the  cotton- worm8. 

In  November,  1S78,  two  specimens  of  what  se<nned  to  be  a  new  species 
of  Tachina  were  bied  from  the  pupa  of  the  cotton-wonn.    From  these 
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sjx^ciniens  Professor  Riley  has  described  the  species,  in  a  recent  number 
of  the  Canadian  Eutomolopfist,  as  Tachina  aletiae. 

During  the  season  of  1879  many  of  those  parasites  have  been  bred. 
The  latter  part  of  July  Mr.  Trelease  forwarded  a  quantity  of  i>arasitized 
larvae  fiom  Dawson's  Station,  Ala.,  with  the  Ibllowiug  note : 

July  2i,  187D. 
I  mail  you  to-day  a  lw>x  containing  some  9r>  ]ni])ae>  and  wobbod-np  larvae  of  Jhtin. 
•  *  *  I  find  nearly  one-half  of  the  lai-vae  iVom  one-tbird  to  two-tbir<l8  ji;rown  bear- 
ing Kiuall  white  egi^a  on  their  backs.  (It  is  only  for  the  ]a«t  few  days  that  I  have  no- 
ticed this,  but  it  has  ]jrobably  been  the  case  with  this  entire  third  brood.)  Theno 
eggs  are  of  two  sizes.  The  larger  are  iiHually,  perhai>s  always,  depubited  sin;»ly  on  the 
dorsum  of  one  of  the  thoracic  segments  of  the  larva,  and  placed  transversely  or  oIh 
hquely.  They  are  elongated,  oval  at  the  two  ends,  l)ut  more  often  bluntly  r«>unded. 
Their  length  averages  about  d'"'",  their  breadth  2'""'.  They  are  very  slightly  ti:itt«ned 
on  the  flurface  by  which  tbey  are  attached.  Sometimes,  when  no  egg  can  be  seen,  a 
discolored  mark  of  the  size  and  shape  of  the  egf:^  is  seen  on  the  back  of  the  larva ;  in 
other  cases  a  discoloration  below  the  skin  of  the  thorax  appears  to  show  the  presence 
of  a  parasite  larva.  The  smaller  eggs  are  also  white,  and  measure  about  6""»  by  S""'", 
from  which  you  will  see  that  tbey  are  broader  proportionally,  and  consequently  more 
oval  than  cylindrical.  They  are  slightly  njore  liattened  on  the  under  surtace  as  a  rule. 
These  are  deposited  on  the  side  and  l>ack  of  the  head  and  thorrcic  segments,  and  vary, 
in  the  ca^es  so  iar  noticed,  from  one  to  four  in  nund)er ;  sometimes,  Avhere  there  are 
several,  being  scattered  almost  in  contact  with  each  other. 

These  eggs  were  fastened  very  iirmly  to  the  baek  of  the  larvae,  aud 
were  all  so  placed  that  the  victim  could  by  no  exertion  reach  them  with 
it^i  jaws.  In  some  cases  they  appc  ared  to  be  even  sunk  beneath  the 
skin,  and  Mr.  Trelease  records  the  fact  in  a  later  letter  that  he  has  seen 
the  skin  shed  without  the  egg  being  also  cast  oii*.  The  adult  flies,  fi'om 
these  specimens  sent  July  li4,  began  to  issue  Sei)tember  1.  This,  taken 
in  connection  with  the  fact  that  liie  specimens  reared  in  1878  issued  in 
November,  would  seem  to  argue  three  broods  a  year  for  this  species  of 
Tiwhinay  the  last  two  broods  certainly  destroying  mauy  cotton-worms. 

An  examination  of  the  specimens  issuing  frcmi  this  lot  of  worms  re- 
vealed two  individuals  of  a  new  species  of  Tachina^  difl'ering  from  T, 
aUtiae  in  several  respects.    Wo  draw  ui)  the  following  descrixitiou: 

Tackina  fratemaj  n.  sp.— Length  O"'". 

Color, — General  eft'ect  nearly  black ;  head,  face,  and  facial  depression  silvery  white, 
inclining  slightly  to  golden  on  occiput ;  antennae,  1st  aud  3d  Joints  black,  S^d  joint 
teetaceous;  palpi  testaceous;  pubesence  behind  the  head  blackish;  thorax,  second 
aud  following  abdominal  joints  ashy  |  thorax  with  two  plain  longitudinal  black  stripes 
and  two  indistinct;  first  abdomiual  joint  black  above,  t^shy  beneath;  femora  piceous; 
tibiae  and  tarsi  nearly  black.  Eyes  finely  jnibescent.  In  other  rei^X)ects  resembling 
T,  aletiaCf  Riley.    Described  from  two  si)ecimeus. 

Flesh-flies  (D?>f.,  family  Sakc^ophagidak,  genus  kSarcophaga),--^ 
From  general  appearauce  it  would  be  imjio.ssible  to  separate  a  flesh  tiy 
from  a  Tachina  fly,  aud  only  by  the  liolp  of  a  lens  is  it  ))ossible  to  dis- 
tinguish them;  the  principal  ditterence  being  that  in  the  family  now 
under  consideration  the  st> le  of  the  anteunte  or  antenual  bristle  is  plu- 
mose or  hairy,  although  naked  at  the  tip,  while  in  Tachimdae  it  is  naked 
throughout  its  leugth.  These  flies  have  long  been  considered  remarka- 
ble on  accx)unt  of  their  viviparous  habits.  The  eggs  are  long  ami  deli- 
cate and  hatch  quickly.  If  the  female  is  unable  to  tiud  a  suitable  place 
to  deposit  them  witbin  a  given  time  after  fertilization  they  hatch  within 
her  body,  and  we  have  the  phenomenon  of  a  viviparous  insect.  The 
ovaries  ai«  large  and  arranged  in  a  spiral  manner,  and  De  Greer  is  said 
to  vouch  for  the  development  of  20j(K)0  larvae  in  one  female,    The  dis- 
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tiuctioii  between  the  earlier  forms  of  the  flesh  flies  and  Tachina  flies  is 
said  by  Professor  liiley  to  be  that — 

The  Tachina  larva  is  rounded  posteriorly,  with  a  email  epiracnlar  cavit3%  easily 
oloeed,  and  having  a  smooth  rim;  it  contructs  to  a  pupa,  which  is  quite  uniformly 
rounded  at  each  end.  The  Sarcophaga  larva  is  more  truncate  behind,  with  fleshy 
warts  on  the  rim  of  the  spiracular  cavity,  and  with  a  more  tapering  head ;  it  contracts 
a  pupa,  which  is  also  truncate  behind  and  more  tapering  in  firont,  where  the  protho- 
racio  spiracles  show,  as  they  never  do  in  Tachina. 

It  is  the  general  habit  of  the  flesh-flies  *to  deposit  their  e^gs  or  young 
upon  dead  and  putrefying  animal  matter,  but  they  are  often  known  to 
thus  infest  living  animals,  thus  partaking  of  the  nature  of  parasites. 
Their  habits  are  then  similar  to  the  Tachinidae.  The  larva  lives  within 
the  insect,  and  similarly  issues  when  full  grown  to  pupate  under  ground. 

During  the  summer  of  1878  several  specimens  of  a  flesh-fly  were  reared 
from  pupae  of  Aletia.  These  proved  to  be  specimens  of  Saroophaga  sar- 
racenide,  Kiley,  a  probable  American  variety  of  that  widespread  scaven- 
ger Sarcophaga  camaria  (Plate  XIII,  fig.  6),  Linn.,  a  species  common  to 
Europe,  America,  and  Australia  certainly,  and  probably  elsewhere  to 
be  found .•  Sarraceniae  was  first  described  by  Professor  Kiley,  in  a  paper 
read  before  the  Saint  Louis  Academy  of  Sciences,  as  f<  '^diug  ui)on  the 
dead  insects  to  be  found  in  the  leaves  of  Sairacenia.  Plate  XIV,  fig.  1, 
represents  this  insect  in  its  various  stages. 

Several  specimens  of  sarra^ieniae  have  been  secured  the  present  sum- 
mer (1879),  and  also  what  may  prove  to  be  a  new  species  of  tSarcophaga. 

Plate  XIV,  Fig.  2,  represents  the  insect  in  all  stages;  a  is  the  e^Q^ 
natural  size;  h  is  the  ^g^  enlarged;  c  is  the  full  grown  larva;  d  is  the 
head  of  the  larva  enlarged ;  e  is  the  puparium  ;  and  /  the  aSdult  insect. 

Phora  aletiae,  Comstock.t— August  12,  1879,  a  large  number  of 
small  white  maggots  were  found  in  chrysalides  sent  from  Minters,  Ala. 
These  maggots,  which  api)eared  nearly  full  grown,  were  about  0.15  inch 
(4""*)  in  length ;  they  were  rather  slender,  the  9th  segment  being  the 
broadest.  The  posterior  end  of  the  body  was  large  and  rounded,  and  the 
anterior  end  tjipered  gradually  to  a  point. 

Examination  with  a  lens  showed  that  each  segment  was  armed  later- 
ally with  four  short,  stout  spines  (two  on  each  side),  and  the  posterior 
end  of  the  body  was  furnished  with  six.  August  10  these  larvae  com- 
menced to  pupate.  The  puparium  was  light  brown  in  color,  1"*"  by 
2n.m  j,|  gi2e.  The  front  side  showed  the  joining  of  the  segments,  and 
was  somewhat  rugose ;  the  back  side  was  smooth ;  the  posterior  end 
was  rounded  and  armed  with  the  same  six  small  spines  that  were  present 
in  the  larva ;  the  anterior  end  of  the  body  was  more  pointed.  From 
about  the  third  thoracic  segment  two  long  black  excurved  spines  pix)- 
truded,  which  presented  the  most  characteristic  feature  of  the  puparium. 
The  perfect  flies  began  to  issue  in  great  numbers  August  27,  or  about 
ten  days  from  the  time  of  commencing  to  pui)ate.  Tiiey  |)roved  to  be 
active  little  yellowish-brown  two  winged  flies,  with  robust  bodies  and 
short,  stout  wings.  They  are  well  represented  at  Plate  XIV,  Fig.  3,  a*5 
also  are  the  larva  and  i)upa. 

From  present  indications,  this  insect  bids  fair  to  be  one  of  the  most 
important,  as  it  is  one  of  the  most  interesting,  of  the  parasites  of  the 
cotton- worm. 


*'ljini  in  r«'eeipt  of  ii  coinmnnication  from  Haroa  Osteu-Sjukcn,  eoinnjciiting  n]>on 
the  aln)ve,  in  wliitli  lie  ku.nh:  *' Allow  me  to  ohscrv*',  in  this  coniuen*)!!,  that  Suno- 
^hwja  camaria  dci's  wof  occur  in  North  Aim  lica.  Yen  will  liiid  that  statement,  with 
aonie  detail,  in  my  recent  Catah»<xne  ot'tlie  deKeiiheil  North  Amtricau  Diptera,  p.  ijS,*' 

ti'or  ttJcUnical  description  sec  special  reiH>it,  p]).  '.iOD-liill, 
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IMPORTANCE    OF    THE    NATURAL   ENEMIES    OP    THE    COTTON-WORM— 

SUMMARY. 

From  a  penif^al  of  this  section  it  is  doubtful  if  tlie  reader  has  obtained 
a  very  detttiite  idea  of  tlie  actual  amount  of  good  performed  by  the  nat- 
ural enemies  o1  tlie  cotton-worm,  except  that  it  is  by  no  means  insignifi- 
cant. It  wouM,  indeed,  be  a  difiScult  task  to  estimate  the  number  of 
cotton-worms,  in  one  stage  or  another,  that  ai^e  destroyed  every  year  by 
the  different  birds  and  insects;  but  we  will  bring  together  in  this  sum- 
mary such  points  as  relate  to  the  amount  of  good  performed,  hoping  to 
Bet  the  imi>ortance  of  the  subject  forth  in  a  more  definite  light. 

Among  the  vertebrate  enemies,  it  will  be  of  interest  in  this  connection 
to  be  able  to  form  an  idea  of  the  actual  number  of  insects  destroyed  by 
the  average  insectivorous  bird.  As  concise  a  statement  of  facts  ui>on 
this  point  as  we  hnve  met  with  is  given  in  Professor  Anghe^'s  report 
to  the  United  States  Entomological  Commission.  Professor  Aughey 
says :  ♦ 

Few  nftobservant  people  have  any  comprelionsion  of  fhe  va«t  Dumber  of  insects  tliat 
birds  actually  destroy.  During  the  breeding-season  this  destruction  of  insects  by  birds 
i-eached  its  culmii'ation.  The  young  of  some  species  will  eat  about  50,  others  about 
60,  some  about  75  insects  each  day.  The  average  cannot  be  far  from  60.  At  this  rate 
five  young  birds  wouhl  eat  about  300  insects  each  day.  or  about  9,0U0  a  month  for  each 
month,  exclusive  i»f  the  parents.  There  have  been  widely  dilTerent  estimates  as  to  the 
miml)er  of  insects  i  hat  the  old  birds  eat,  but  it  ought  not  to  be  diflicult  to  approximate 
the  quantity.  Only  a  small  part  of  a  bird's  stomach  is  entire  enough  to  be  distin- 
gnished  and  counjed.  If  the  balance  is  composed  as  largely  of  insects,  which  is  more 
than  probable,  th»n  the  whole  number  eaten  during  a  day  by  an  insectivorous  bird, 
must  be  Lear  200.  I  reached  the  ^ame  conclusion  by  actual  tests.  In  the  fall  of  1874 
I  bought  two  Bastramiau  plovers  Irom  some  boys  who  had  trapped  them,  and  kept 
them  for  a  week  iu  a  cage  before  they  were  set  free.  I  fed  them  on  locusts  and  other 
ionects,  which  1  counted  for  four  days  with  the  following  result : 

First  day 277 

Second  day 4o2 

Third  day 448 

Fourth  day 431) 

Total 1,616 

Average  per  day 404 

Average  for  each 202 

I  was  compelled  to  go  away  or  else  the  experiment  would  have  been  continued 
longer. 

Alwut  one-fourth  of  the  insects  were  locusts,  and  the  balance  were  flies,  ants,  beetles, 
&€.  I  gave  them  whatever  insects  the  boys  that  I  hired  gathered  for  mo.  My  im- 
pression, however,  is  that  they  ate  less  than  they  would  have  done  if  they  had  been 
at  lilierty.  But,  lest  there  might  be  s«)me  mistake,  and  to  avoid  all  possibility  of  error 
on  the  wrong  side,  we  will  base  our  calculations  on  an  estimate  of  150  insects  each  day 
for  a  mature  plover.  At  this  rate  20  old  plovers  would  eat  :*,000  insects  each  day,  or 
9J,000  a  month.  And  suppose  further  that  these  20  plovers  hud  nests  which  averaged 
fviur  young  ones  each.  At  (iO  insects  a  day  for  each  young  plover  the  40  would  con- 
sume 2,400  every  twenty-four  hours,  or  72^000  a  mouth.  The  20  plovers  and  their 
progeny  together  would  consume  162,000  insects  each  month.  At  this  same  rate  1,000 
plovers  and  their  young  would  consume  iu  one  month  8,100,000  insects.  That  many 
iDaects  removeil  io  one  3'ear  frum  a  farm  of  160  acres  would  probably  i*euder  it  capable 
of  producing  crops  even  when  these  insects  were  doing  their  worst.  As  there  arc 
many  birds  that  eat  more  insects  than  do  the  plovers,  as  well  as  many  that  eat  less, 
150  insecta  a  day  is  probably  a  fair  average  for  all  insectivorous  birds. 

This  extract  is  eloquent  as  a  defense  of  birds,  and  puts  us  on  a  sound 
basis  of  ai)pareutly  unexaggerated  facts.  Too  mu<?h,  then,  cau  hardly 
be  said  in  fav^or  of  insectivorous  birds  in  cotton  fields. 

With  the  exception  of  the  ants,  inedaceous  insects  are  hardly  to  be 

•  First  annual  report  of  the  United  States  Entomological  Commission,  1S77.  Kocky 
Mountain  Locust,  Department  Interior,  1^7d. 
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compared  eitlier  to  tbe  birds  or  to  the  x>arasitic  insects  in  re^rd  to  the 

number  of  cotton- worms  which  they  destroy.  True,  the  capacity  of  some 
of  them  is  ^reat,  but  they  either  hibor  under  disadvantages  (such  as  being 
comparatively  confined  to  the  ground  as  the  cambid  beetles)  or  are  not 
suthciently  numerous  to  do  a  very  great  amount  of  good.  Still  it  is  well 
to  know  them  and  not  destroy  them,  as  thousands  of  worms  are  destroyed 
by  them,  and  it  is  only  in  a  comiiarative  way  that  we  speak  at  all  de- 
pi-ecatingly  of  them.  The  capacity  of  the  rear-horses  {Mantis  Carolina) 
has  been  shown  by  the  statement  that  one  individual  has  in  one  night 
killed  and  dcA  oared  eleven  Colorado  iK)tato-beetles,  and  we  have  men- 
tioned the  lact  that  a  youncj  specimen  of  the  wheel-bug  {Priojwtm  oris- 
tains  [Rcduvhis  nocejiarlus])  has  been  known  to  destroy  ten  caterpillars 
in  five  hours,  thus  showing  the  amount  of  good  which  may  be  done  by 
the  hemii)terous  enemies  of  the  cotton-worm.  The  destructive  powers 
of  the  asilus  llies  have  been  shown  from  Mr.  Thompson's  statement  that 
he  has  known  one  individual  to  destroy  141  bees  in  a  day.  The  work  of 
ants  in  this  direction  has  been  discussed  at  length,  and  they  are  shown 
to  be  the  most  valuable  of  the  predaceous  insect  enemies  of  the^cotton- 
worm. 

The  destiTiction  of  the  cotton-wonns  by  their  true  parasites  is  a  sub- 
ject upon  whioh  inter(\sling  e.\peviment.>  may  be  made.  The  extent  of 
parasitism  will  undoubtedly  vary  much  with  the  season  of  the  year,  the 
last  brood  always  seemiii;;'  Vo  be  niue^i  more  extensively  parasitized  than 
any  of  the  preccdwig  broiRls.  The  probabilities  are  that  they  increase 
with  the  increasing  numbers  of  the  worms,  and  that  they  also  are  affected 
to  a  eertnin  extent  by  the  character  of  tlie  ser/^on,  although  not  com- 
parably vdth  the  pnts.  Fvom  Aup;ust  12  to  August  1^8, 1,721  pnpao  prob- 
ably belon;;in;!:  to  the  fourth  brood  w<^re  received  at  the  department  Ironi 
Alabama,  lor  the  puri>ose  of  ascertain'iig  the  extent  o'*  the  parisitisra. 
The  result  hardly  justitied  the  anticipation.  From  tliis  lot  of  1,721 
chiysalithss  there  issued  in  u\\  1,455  moths,  and  from  tho^  remaining  260 
chiysalides  were  bred  the  following  par;' sites :  Of  Chains  ovata^  Say,  32 
specimens;  of  Tt^chlna  aletiae^  Riley,  3  specimens;  of  iSnrcophaga  sp.,  7 
specimens;  of  Fimpla  annUjyeSj  Br.,  1  specimen;  of  To  china  fraUma^  2 
s:)ecimens;  ot  Didh'iir^i  zi^jzag  sp.,  32  spechaens;  of  the  small  Dipteron 
Fhora  aletiae,  a  very  great  number  of  specimens:  making  altogether  of 
the  large  i)arasites,  41,  each  singly  from  a  chrvsalis,  and  120  chrysalides 
destroyed  by  the  small  parasites,  making  a  total  of  164  out  of  1,721,  or 
between  S)  and  10  per  cent.  The  remaining  102  died  from  some  unknown 
cause.  'I  liis  percentage  is  small,  but  in  the  last  brood  it  would  undoubt- 
edly be  ^iroater. 

The  extravagant  ideas  of  Dr.  Gorham  on  the  subject  of  the  extent  of 
parasitism  are  easily  accounted  for.  lie  collected  his  specimen  chry- 
salides for  observation  late  in  the  fall,  after  the  hibernating  moths  had 
issued.  iSaturally,  no  ai)parently  sound  chrysalides  won^  left  excepting 
those  (rontaining  parasites.  These  he  collected,  and  ]>arasites  issued 
from  all ;  hence  his  concbisions.  A  note  from  one  of  Profess(u*  Willet's 
letters  seems  to  indicate  the  greater  abundance  of  parasites  in  the  last 
brood  than  in  the  earlier  ones,  lie  collected  a  number  of  newly-formed 
chrysalides  in  November.    Of  tliese  he  says : 

About  two  (lo/.cn  wore  placed  in  a  box  in  mx  sitling-room,  civpi  rtin;:;  io  liatcli  out 
RO^iie  mollis  for  oxpoaure.  Tli<»  fonowiug  is  tlie' result  :  In  some  two  wei'ks  two  niotb^ 
eanie  out;  they  seemed  dcUcatn,  and  ont3  lived  only  two  days,  the  oilier  four  or  five. 
No  of  lier  moths  have  appeared  (D.  comber  11).  November  24, 1  found  four  iebnenmon 
flios  {Pimpla  conqnmtor)  out  in  one  boll ;  Dec(  rnber  ?,  ouo  mor'S  and  Drcombor  7,  nn- 
othor;  the  hixiIi,  the  laat,  with  no  ovijJONitor  (a  male).  In  breaking;  open  the  dried 
chrysalides  I  destroyed  two  pupae  of  parasites.    These  make  eight  parasites  in  aomo 
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two  «^nzeu  cbrysfl lilies— a  large  proportion.  I  had  75  chrysalides  in  a  box  in  summer; 
aboiK  uO  came  out  moths ;  most  of  the  others  could  not  escape  from  and  perished  in 
the  dried  leaves.    I  saw  not  a  parasite  of  any  kiud. 

All  encouraging  statemeut  concerniug  the  cxteusive  parasitism  of  an 
early  brood  (the  third)  is  contained  in  a  letter  from  Mr.  Treleaseof  July 
24, 1870.  He  stated  that  at  that  time  nearly  one  half  of  tLe  half-growu 
worms  in  the  fields  under  his  observation  bore  the  eggs  of  one  of  the 
Tachina  parasites.  One-half  is  certainly  a  large  proportion,  but  he  re- 
iterates it  with  exactness  in  his  notes,  and  stands  ready  to  vouch  for  it 
It  seems  not  at  all  unlikely  when  we  consider  the  numbers  in  which  the 
northern  species  of  lachina  occur  in  fields  ravaged  by  the  northern 
army- worm.  In  a  field  which  was  black  witli  these  worms  I  have  searched 
for  hours  without  finding  a  single  unparasitized  full  grown  worm.  Kine 
hundred  and  ninety-nine  out  of  a  thousand  bore  the  white  eggs  of  the 
destroyer. 

The^e  few  i>oints  will  be  sufticient  to  give  a  more  accurate  idea  of  the 
importance  of  the  natural  enemies  of  the  cotton-worm. 

REMEDIES. 

Preventive  3IEASures.— The  most  imi)ortant  of  the  preventive 
measures  which  can  be  adopted  is  the  encouragement  of  the  natural 
enemies  of  the  cotton-worm.  Detailed  accounts  of  these  have  been 
given  in  a  previous  section ;  hence,  but  little  remains  to  be  said  hei*e. 

The  most  practicable  thing  which  can  be  done  in  this  direction  is  the 
^otection  by  law  of  all  the  native  insectivoi'ous  birds.  An  incalculable 
amonnt  of  injury  has  been  done  by  the  indiscriminate  destruction  of 
birds  by  the  freedmen  since  the  close  of  the  war.  In  addition  to  the 
protection  of  the  native  species,  others  might  be  introduced.  But  here 
very  great  care  must  be  exercised,  else  more  harm  than  good  may  be 
accomplished.  !N^o  species  should  be  introduced  the  habitH  of  ichkh  are 
not  tKoroughly  niulerstood.  We  wish  to  call  particular  attention  to  this 
point,  as  many  planters  have  urged  us  to  aid  in  the  introduction  into 
the  cotton  States  of  the  English  sparrow,  a  s])e(  ies  the  importation  of 
which  into  the  jS'ortherii  States  has  been  pronounced  a  calamity  by  nearly 
all  of  the  American  ornithologists. 

The  encouragement  of  the  insect  enemies  of  the  cotton-worm,  though 
less  practicable  than  the  protection  of  birds,  is  not  less  important  5  for 
this  reason,  great  care  has  hvan  taken  to  figure  and  describe  all  the  pre- 
daceous  or  parasitic  insects  which  destroy  the  cotton-worm.  It  would 
be  worth  the  while  of  every  planter  to  become  familiar  with  theapi>ear- 
ance  of  the  more  common  of  these,  and  instruct  his  hands  not  to  injure 
them.  In  those  cases  in  which  hand-picking  of  the  pupae  of  Aletia  is 
employed,  much  good  (*an  be  done  by  taking  care  not  to  destroy  the 
parasites  contained  in  them.  The  pupiie,  wlien  c(»llected,  instead  of  be- 
ing destroyed  should  bo  placed  in  barrels  or  boxes  covered  with  coai'tiC 
wire  gauze  or  other  netting,  lii  this  way  the  parasites  which  emerge 
from  the  pupae  can  be  allowed  to  escano  through  the  meshes  of  the  net- 
ting, and  are  thus  enabled  to  go  on  with  tiieir  destruction  of  the  pest; 
whereas  the  moths  which  mature,  being  larger,  cannot  esca])e,  and  perish 
in  their  prison.  Some  idea  of  the  im])ortance  of  this  precaution  may  be 
gathered  from  the  results  of  an  expeiiment  alivady  cited,  in  which  it 
was  fbund  that  of  1,721  x)upae  of  the  fourth  brood,  nearly  10  per  cent, 
were  parasitized.  Or  what  is  more  to  our  i>ur{)ose,  there  were  bred  from 
these  pupae  44  lar^re  ]>:^msites  {Pijrfpht,  Chalcis,  and  Tachina),  and  an 
immense  number  of  sipal'  ])arasitic  Hits  belonging  to  the  genus  Fhora, 
It  must  be  remembi^red  that  the  later  broods  of  Aktia  contain  a  larger 
percentage  of  parasitized  indi\iduals. 
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Under  this  heacl  will  come  also  the  suggestion  of  Mr.  Nicholas  A. 
Davis,  of  Jacksonville,  Tex.,  who  recommends  planters  to  avoid  jilowing 
cotton-fields  when  they  are  wet  for  fear  of  destroying  ants,  and  also  ad- 
vises planters  not  to  plant  cotton  on  wet  land  where  ants  do  not  live. 

As  another  preventive  measure,  would  it  not  be  well  to  ])laut  less  cot 
ton  and  cultivate  more  thoroughly,  using  fertilizers!  In  this  way  more 
cotton  would  be  maiie  early  in  the  season,  before  the  worms  increase 
sufficiently  to  injure  it,  and  then,  with  smaller  fields  to  go  over,  the  force 
upon  a  plantation  would  be  sufficient  to  apply  remedies  in  season  to 
keep  the  worms  in  check. 

With  a  view  to  rendering  the  cotton  distasteful  to  the  caterpillar,  if 
possible,  quassia  chips  were  steeped  and  soaked  in  water  for  about  a 
week  and  a  half,  one  i)Ound  of  chips  being  used  for  each  gallon  of  water. 
This  decoction  was  then  diluted,  from  a  pint  to  a  quart  of  it  being  added 
to  each  bucketful  of  water  (2  gallons),  and  applied  with  a  fountain 
l>ump  to  infested  cotton,  so  that  every  leaf  was  thoroughly  wet.  In  this 
form  the  infusion  was  intensely  bitter  and  imparted  a  strong  taste  to 
the  cotton  leaves  after  the  water  had  evaporated  5  but  though  sevei'^ 
applications  were  made  it  did  not  interfere  with  the  feedmg  of  the 
worms. 

Destruction  of  eggs.— Many  attempts  have  been  made  to  destroy 
the  cotton- worm  in  the  egg  state.  These  have  been  accompanied  with 
but  little  success.  Owing  to  the  fact  that  the  tender  terminal  leaves 
are  first  destroyed  by  the  worms,  planters  have  believed  the  eggs  were 
laid  upon  this  part  of  the  plant.  This  belief  has  suggested  the  idea  that 
by  cutting  off  and  destroying  the  terminal  shoots  the  eggs  would  be 
removed.  But  as  shown  in  the  chapter  on  natuml  history,  the  greater 
part  of  the  eggs  is  laid  on  the  lower  surface  of  the  larger  leaves  of  the 
middle  third  of  the  plant  5  hence  by  topjnng  the  cotton  only  those  worms 
which  happen  to  be  on  that  part  of  the  plant  would  l)e  destroyed. 

Owing  to  their  small  size,  and  the  position  in  which  the  eggs  are  de- 
posited, any  attempt  to  destroy  the  insect  in  this  state  will  prove  imprac- 
ticable. And  the  destruction  of  the  few  larx^ae  which  ai*e  removed  with 
the  terminal  shoots  does  not  pay  for  the  labor  of  topping  the  cotton, 
especially  as  the  entire  cotton  can  be  poisoned  with  less  labor. 

Collecting  iarvae  by  hand.— Although  it  may  seem  a  hopeless 
task  to  preserve  a  field  of  cotton  by  collecting  the  larvae  by  hand,  we 
feel  that  very  much  can  be  done  in  this  way  if  the  effort  is  made  at  the 
proper  season.  It  would  be  a  waste  of  labor  to  attempt  to  destroy  in 
this  way  the  individuals  of  the  third  crop  of  worms.  Not  so,  however, 
in  case  of  the  first  brood.  This  api>ears  in  such  small  numbei-s  that  by 
careful  searching  a  very  large  proportion  of  them  could  be  found. 
This,  of  course,  would  mHtexially  lessen  the  numbers  of  the  subsequent 
broods.  As  early  as  the  middle  of  May  the  cotton  fields  should  be 
thoroughly  searched ;  at  this  time  the  cotton  ])lants  are  small,  therefore, 
this  could  be  done  with  comparatively  little  labor.  Much  could  be  ac- 
complished by  instnicting  the  hands  to  carefully  collect  all  larvae  and 
folded  leaves  containing  pupae  found  while  working  the  cotton  early  in 
the  season.  We  believe,  however,  that  instructions  of  this  kind  could 
only  be  made  to  produce  the  maximum  results  by  offering  a  reward  for 
every  specimen  captured  before  a  certain  date,  say  June  1 5  a  smaller 
reward  might  then  be  oftered  for  each  specimen  between  that  tim'e  and 
some  subsequent  date.  We  have  no  doubt  that  were  each  planter  to 
expend  a  small  sum  in  this  way  gi^ater  returns  would  be  realized  than 
could  be  obtained  by  the  expenditure  upon  the  crop  of  a  like  sum  any 
other  way.    Ami  we  are  inclined  to  believe  that  even  in  case  wliere 
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concerts  action  cannot  be  obtained  good  results  will  follow  individual 
efforts.  For,  although  the  summer  and  autumn  broods  of  moth«  migrate 
to  great  distances,  there  is  reason  to  believe  that  the  hibernating  indi- 
viduals and  those  of  the  early  broods  do  not  do  so  to  any  great  extent. 
As  evidence  of  this  we  cite  the  fact  that  considerable  time  elapses  be- 
tween the  appearance  of  the  worms  in  those  localities  which  we  have 
designated  as  centers  of  hibernation  and  in  tke  more  northern  parts  of 
the  cotton  belt. 

Destruction  op  larvae  by  poisons. — In  the  present  state  of  our 
knowledge  it  seems  that  the  most  effectual  means  of  destroying  the  cot- 
ton-worm is  by  the  use  of  poisons,  either  in  the  moist  or  dry  condition. 
In  the  former  case,  the  iK)isonous  substance  is  dissolved  or  suspended 
in  water ;  in  the  latter,  it  is  mixed  with  flour,  gypsum,  or  other  innocuous 
powder,  which  serve  to  dilute  it,  and  in  some  cases  to  aid  it  in  adhering 
to  the  plant. 

During  the  season  of  1879  a  careful  and  extended  series  of  experi- 
ments were  conducted  by  Mr.  William  Trelease,  under  my  direction,  for 
the  purjiose  of  ascertaining  the  best  poison  for  use,  taking  into  consid- 
eration both  its  efficacy  as  an  insecticide  and  its  effect  on  the  plant. 
Special  attention  was  also  given  to  ascertaining  the  most  rapid  and 
economical  method  of  appljang  poisons. 

These  experiments  were  pertbrmed  under  especially  favorable  condi- 
tions. Mr.  Trelease  was  located  upon  a  plantation  in  the  southern  part 
of  Dallas  County,  Alabama,  a  locality  in  which  cotton- worms  are  espe- 
cially destructive ;  he  made  arrangements  by  which  he  could  call  into 
service  all  the  help  on  the  place  if  necessary.  In  this  way  he  was  able 
to  use  the  remedies  on  a  large  scale,  and  to  carefully  compare  the  results 
obtained  by  different  methods.  A  neighboring  plantation  upon  which 
no  efforts  were  made  to  protect  the  cotton  served  also  for  comparison. 

As  we  shall  have  occasion  to  refer  to  these  experiments  we  give  here 
a  part  of  Mr.  Trelease's  report  relating  to  them. 

The  gronnd  covered  by  my  experimentB  with  poisons  may  be  seen  ffom  the  follow- 
ing tables : 

L— To  TEST  THK  EFFICACY  OP  THE  SUBSTANCES. 

(a)  London  pnrple,  suspended  in  water. 
(6)  Gray  arsenic,  suspended  in  water. 

(c)  Paris  green,  suspended  in  water. 

(d)  Texas  worm-destroyer,  dissolved  in  water, 
(t?)  Gray  arsenic,  in  Fowler's  solution. 
(/)  Oil  of  turpentine,  in  water. 

Kero8»*ne,  in  water. 

Cari  olic  acid,  in  water. 

London  purple,  in  RoyalPs  mixture.** 

(b)  Gray  arsenic,  in  RoyalFs  mixture. 

(c)  Paris  green,  in  RoyalPs  mixture. 

IL— To  TEST  THE  ADHESION  OP  THE  SUBSTANCES. 


A.-.Wet. 


B.-Dry.  5 


A  —Wet   ^   (^^  Poisons  suspended  in  water  without  flour- past^. 
A.     wee.  ^   ^^j  Poisons  suspended  in  water  with  flour-paste. 

{  («)  Poisous  mixed  with  flour. 

I   (6)  I'oisons  mixed  with  flour  and  gypsum. 
B. — Dry.  <    (c)  Poisons  mixed  with  flour  and  rosin. 

1  (d)  Poiaous  mixed  wilh  flour  and  dextrine. 

1^  (c)  Poisons  mixed  wilh  flour,  rouiu,  and  dextrine,  t 


* Royall's  patent :  Flour,  one  barrel,  196  pounds;  Paris  green,  9  pounds;  dextrine, 
10  pounds  ;  rttsiu,  12  pounds.    ■ 

The  ingredients  Ueiiig  in  a  fine  powder,  are  sifted  to  remove  lumps,  after  which  they 
are  thoroughly  mixed.    Other  poisons  may  be  substituted  fur  Pans  green. 

tifrid. 
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(/)  Poisons  mixed  with  floor,  gypsum,  and  rosin, 
(§)  PoisooA  mixed  with  floor,  gypsum,  and  dextrine. 
(h)  Poisons  mixed  witli  flour,  gypsum,  rosin,  and  dextrine, 
n.— Dry.  ^    (0  Poisous  mixed  with  gypsum,  rosin,  and  dcxUiuo. 

I   (&)  Poisons  mixed  with  gypsum  and  rosin. 

I    (I)  Poisons  mixed  with  gypsum  and  dextrine. 

t  (w)  Poisons  mixed  with  gypsum. 

All  of  my  wet  poisons  were  applied  by  use  of  Whitman's  fountain-pump  No.  2.  Wli«pft 
small  quantities  were  used,  one  man  carried  a  2-gaIlon  water-bucket,  and  another 
preceded  him,  working  the  pump.  Where  larger  quantities  were  used,  a  40-gallon 
baiTcl  was  placed  in  a  four-wheeled  wagon,  with  wheels  5  feet  apart  and  the  lowest 
axle  23  inches  from  the  ground.  This  was  drawn  by  two  mules,  being  made  to 
straddle  one  row  of  cotton,  the  mules  walking  in  the  furrows  that  the  wheels  ran  in. 
One  man  drove  the  wagon,  and  two  others,  provided  with  fountain-pumps,  distributed 
the  poison  contained  in  the  barrel,  wetting  nine  rows  for  each  trip  across  the  field. 
Meantime,  one  or  two  other  men,  with  a  two-horse  wagon  cootaining  several  smaller 
barrels,  were  engaged  in  carrying  water  from  a  pond  to  the  ends  of  the  rows  of  cotton, 
where  it  was  translerred  to  the  distributing  wagon.  With  tbese  two  pomps  worked 
slowly,  the  mutes  walking  very  slowly,  we  found  that  a  barrel  of  water  vent  over 
about  three  acres  of  cotton,  wetting  it  fairly,  but  not  so  well  as  was  to  be  desired. 
The  men  were  therefore  made  to  work  the  pumps  faster,  so  that  a  barrel  lasted  for 
two  acres.  Not  satisHed  with  this,  we  enlarged  the  holes  in  the  rose-nozf le  a  little, 
so  that  without  materially  diminishing  the  force  of  the  pump  we  were  able  to  apply 
a  barrel  of  fluid  to  the  acra"*  In  this  way  about  30  acres  a  day  may  be  poisoned  by 
four  hands  and  four  mules. 

My  dry  poisons  were  applied  by  a  sieve  made  of  a  2-q«art  tin  bucket,  the  bottom  of 
which  was  replaced  by  perforated  tin,  and  which  was  proAided  with  a  socket  at  the 
side  for  the  insertion  of  a  wooden  handle  about  three  feet  long. 

My  experiments  with  dry  poisons  were  not  extensive  enough  for  me  to  determine 
accurately  the  amount  of  labor  requii-ed  to  poison  an  acre;  but  Mr.  Lide,  the  manager 
of  George  O.  Baker*s  plantation  at  Selma,  Ala.,  tells  mo  that  a  hand  cau  poison  from 
one  to  two  acres  of  cotton  per  day.  He  tells  me,  fiirther,  that  one  barrel  of  RoyalFs 
mixture  goes  over  about  three  acres. 

Before  giving  details  of  the  experiments,  I  may  briefly  state  the  conclusions  to  which 
they  led  me,  as  follows :  As  an  insecticide  I  pivfer  Paris  green  to  any  other  substance 
used,  and  find  it  less  likely  to  injure  the  cotton  than  any  other.  Next  to  this  I  should 
place  commercial  arsenic  (arsenious  oxide,  As2  O3),  though  this  is  more  likely  to  scorch 
the  cotton  than  the  preceding.  I  should  place  London  pnrple  next  in  the  list,  as  being 
less  valoable  «s  a  poiHon  and  more  liable  to  injure  the  cotton.  Fowler's  solution  of 
arsenic  (arsenious  oxide  dissolved  in  a  solution  of  sodium  or  potassiuju  carbonate  in 
water)  serves  fairly  as  an  insecticide,  but  my  experience  is  that  it  is  very  liable  to 
injure  the  cotton,  probably  owing  to  the  alkaline  nature  of  the  solution.  A  consider- 
able quantity  of  the  mixtnre  known  as  the  Texas  Cotton- Worm  Destroyer  was  use<l, 
the  directions  accompanying  the  package  being  followed;  but  I  failed  to  obtain  satis- 
factory results  from  its  use  in  any  trial.  Oil  of  turpentine,  kerosene,  and  carbolic 
acid  in  water  were  applied,  but  when  applied  so  as  to  kill  the  caterpillars  I  found 
that  they  always  injured  the  plant. 

The  cheapest 'mode  of  applying  th©  poisons  is  undoubtedly  in  the  wet  form ;  and  I 
find  that  they  adhere  as  well  when  suspended  in  pur©  water  as  when  paste  is  used, 
though  this  aids  in  their  suspension.  Whenever  a  solid  is  used  in  suspension,  frequent 
stirring  is  needed  to  keep  it  evenly  distributed  through  the  water.  In  KoyaU^s  patent 
the  flour  is  supposed  to  act  as  a  diluent;  the  rosin,  to  melt  by  the  h^at  of  the  sun  and 
thus  affix  the  poison  to  the  leaves  of  the  plant;  the  dextrine, to  melt  and  gum  the 
poison  to  the  leaves  under  the  action  of  water,  either  as  dew  or  rain.  My  experiments 
showed  me  that  flour  alone  adhered  nearly  as  long  as  this  mixture ;  anil  even  that  it 
jnight  be  replaced  in  part  by  gypsum  or  land  jdaster,  but  that  gypsum  alone,  or  re- 
placing all  of  the  flonr  in  Royall's  patent,  was  removed  by  the  first  rain  as  a  general 
thing.  The  reason  for  this  is  tha*  the  first  dew  converts  the  flour  into  a  paste,  which 
becomes  attached  to  the  leaf,  and  considerable  rain  is  needed  to  dissolve  and  remove 
it.  I  find  tlial  one  pound  of  Paris  gre.cn,  applied  in  forty  gallons  of  water  to  an  acre 
of  cotton,  will  kill  the  worms  to  a  certainty  without  injuring  the  cotton  to  any  appre- 
ciable extent,  ]»rovided  there  is  no  rain  on  it  lor  several  days;  but  the  dry  prison, 
using  about  twice  as  much  Paris  green  to  the  r.ere,  is  eqnj;]]y  it  rtain  and  safe,  and 
will  withstand  far  more  rain,  even  if  merely  mixed  with  Hdui-.  Owing  to  the  cost  of 
the  flour,  however,  and  the  greater  cost  of  appl;y iug  it,  Iht:  ui\  jtoisou  is  far  juore  ex* 
]>ensive  iluiii  the  wet.    • 

**it  is  far  ]>etirr  to  employ  the  larger  size  of  pump,  wliieii,fr(».;i  \t<  ;•;;■(  ate r  capacity', 
distiibutc^i  more  water  than  the  one  used  by  me,  and  with  xcsj  iaboi. 
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A.~^T£T  POISOXa. 

Aneust  7,  nine  "barrels  of  water  were  applied,  goin^  over  about  three  acres  to  the 
barreX  The  time  spent  wja  from  9  a.  m.  to  sunset,  aud  the  first  raiu  feU  at  about 
nine  oVlock  the  next  nioriiiug.  The  MibstaDCCij  UHod,  their  quautitiey,  ami  the  iiura- 
ber  of  dead  worms  just  before  the  rain  began  are  shown  by  tHe  following  table : 

I. — Wft  poisons  applied  Avgust  7,  1879. 


Xombor  of  baiTela. 


Name  of  poison. 


1 ...— Tcxo-i  wonn-degtroyer.. 

2 London  puii<le , 

3 Gray  atMmic 

4 .1... PnnB  preeii 

6............. I  Lontlou  pui-ple 

6.............^... 1  ]*aria  green 

7 J  Gray  aisouie 

8 '  Texan  worra-destrovcr.. 


QnanHty  of 
poison. 


.1. 


MoaflTire 

ir>  o;:n«"os  .... 

21  ounies 

1*1  oimc^^ft 

110  ounces 

Ifi  OIUKIVS . 

I'u  oiiiires 

1  !iipa*«ure. 


t 


-ito - Imcabare. 


Qnanlityof 
poatu. 


1  paTIon... 
1  pilloTi  ., 
1  pil'on... 
1  gallon... 
1  piV.nn  .. 


Dead  vrormj*. 


Nor.e. 
V(T?  fow. 

l')o. 
Few. 
Very  few. 

Do. 

l>n. 
Tcrv  few  or  none. 

l>o. 


Bftinn  occurred  nearly  every  day  for  about  a  week  after  this  wa«  applied.  On  the 
9tti  of  August  I  found  no  dead  worms,  aud  examination  with  a  lens  showed  very  little 
p<»won  on  the  leaves;  nor  was  the  rott-on  Rcorched  except  in  one  or  two  places  where 
the  poison  was  a  little  thiekcr  than  nsnal ;  but  vines  of  the  eow-pea  ^crowing  in  the 
field  were  considerably  in jnred.  The  c.it^rpillar«  continuing  to  eat,  we  again  i>oi- 
soned  this  cotton  on  the  11th,  12th,  and  i:5th  of  Aneriist. 

In  the  following  table  the  fpiantity  of  poison  per  barrel  of  water  is  given,  but  in 
some  sections  several  barrels  were  usod  : 


Date. 


1S79. 

Ang. 

Ang. 
Ang. 


Name  of  poison. 


w     I 


12  ! 
13 


I 

10  !  Tixvin  f^Tcpn 24  oimcpfl  . 

11  1  Lon  Ion  pur^'lc Ifi  ounc 

12  '  Giflv  a:>t(  iiic 'JOouiitv 

i:{     I'aris  2T0f n f4omi(t'S. 

14     Texa.s  \^  (.riUHloHfro'^er  1  nieaMuu. 


Qnni^tity  of    Qrinntitrof  j  j^^^     ^   ^. 
barroL  baiTcl."' 


2  jr^^llons^i  ( 
2  t:i. ) ." -  *ur>.  \  r>4  booTfl avera trv  { 
2f:;^IIonsV  ( 
2  >ralion5..  301iouraa\er»:zo.. 
I  I'J.  iiom>  a  *  i'ia;.'e . . 


Dead  worms 

altvr  21  houvd. 


A  fair  n'.imbor. 

SoTiie. 
]•.  w. 
.M.<DV- 

Sc.iot'jy  any. 


*Tn  all  of  my  ^Tporlnient*?  "wlicre  nastp  Tran  nsv^d  it  tths  mado  l>y  l>oilini^  ■wlienf. flour  jn  ^'^ter,  no  na 
tob^atritle  thicker  tliaii  The  starrfj  e..ripn<inly  u<^ni  for  sti  r''i:inL[  IJiim  artieh-s.  i<<ti/ie  ?anu  r-*.  Ut 
avoid  the  Inho/rf  ho'Mni^'tli'' ]Mflte.  uKmw  rioui  to  IV  i  uk  nt  in  s.ater.  t>l»tuu;  iii;  a  vei\  ;rtioii  .nilcit^  in  ihU 
y^y.  In  eith«r  cast' it  slmr.l.l  'ot' .sirnio  '1  thri»:r.;h  nui.-ilii.  !Mr.  J*a«;a  I:  < ':t!;t]'  n,  »»f  Se".7ii«,  Trr-i 'v  "-.I'rs 
twoponnils  or  contnion  f*Uix  h  in  a  buoketlul  oi'  celd  "water,  -wbieli  I;.  ti»cn  i;iUied  to  iO  ^aPait.-}  ol  ^\Hlo^ 
comAJTiinjy  the  poi?>on. 

When  applyin,^  the  poinona  to  sprtions  10  to  14.  inohipive,  wo  tucd  t^'(  Tlmlo^  To 
draw  the  distribnTini;- wa icon,  in  whieli  werr^  thethiver  and  two  hnijd*^  'a  i  i  pr.injiH. 
Another  hand,  with  a  two-nmle  wai:;<)n,  was  eiip:.ijred  in  drawini;  wr.tcT  i\  :i\  i\  poiul 
to  the  ends  oftlif  cottou  row.s  "^/Ihmc  it  wa.s  triui^lcrrcd  1o  tlio  otijcr  waLToii.  Ov.iiii; 
to  the  low  8]»cciUr  giavity  of  London  purple,  \]\e  bulk  of  a  ]^«»iinil  of  it  is  far  uriatiH 
than  that  of  an  rc^iul  lofik  orar>eiuc  or  Paris  ^ri^'ii,  and  the  han«]s  e<»iM)iaiiM;l  ii«:ir  it 
pnmpod  out  hanler  tlian  either  of  tiie  otber  poi8on>  uau.ed.  Cortaia  it  i^^,  li'.i.,  oilier 
conditions  beiaj;- about  the  same,  a  bairei  weuc  over  three  acn-s  in  sei  (ion  11,  while 
in  12,  i;],  and  M  it  went  ovr-r  only  t^o.  Oa  Si '^tion  10  tli:^  T>u)m»s  \\ero  wov  ;< '1  ieii 
rapidly,  so  that  a  barrel  of  water  woni  ovoc  V.iivt'  arres.  Twenty-lour  hours  airer  o.uh 
section  was  poisoned  I  exauiiued  it  to  see  what  eti'eet  tho  poison  IkoI  jn'oou't  d  oi\  the 
wernis  and  cotton,  and  leaves  phuked  lure  and  there  were  exaitiined  witu  a  loiis  to 
di.soover  how  thoioii^Iily  t]ie  ihiilv  divided  iioison  was  ap^ili'Ml.  'I'len^  w.ts  n  enn>!d- 
ahle  nnniber  of  woims  d«.iul  on  sc  tion  li),  and  iu:.>t  tu  liu  «»iiuT>  (li.-d  lu^iVa'  Ih  •  i'  ^t 
rainfall.  The  Paris  ui-cen  eonld  he  s(_'en  ijivti-y  Hue  p::r{:.\«siu  iheiu-iniie  hciiows 
evf'iywhere  on  the  Muriaee  of  die  leaf.  1  he  eoiron  plant  wn  ^  eot  ir.  tne  lea.-t  injured. 
On  seelion  11  the  }H'reeutaire  of  dead  worms  aiter  l\\enty-io<iv  Imurs  was  eons.tar.jidy 
less  than  on  10,  but  b.tore  the  rain  fell  the  j:.e-'acr  part  ot'  th<'  others  Win<  dea<i.  Tho 
poibon  appeared  an  a  line  parplo  bloom  on  the  surface  of  the  leaf,  and  in  a  good  many 
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places  the  leavoe  were  scorched  eerionsly.  The  arsenic  used  on  section  12  did  not 
Ctcorch  tho  cotton^  nor  did  it  kill  many  .wormB  at  fir»t,  but  later  it  destroyed  a  good 
iiuniber.  By  far  the  best  results  were  obtained  on  section  13,  where  the  worms  wero 
quickly  and  thoroughly  killed,  and  only  at  long  intervals  could  a  scorched  leaf  bo 
found.  Though  the  Texas  worm-destroyer  used  on  section  14  was  applied  according 
to  directions,  it  being  stated  that  more  than  one  measure,  about  4^  ounces  to  the 
•barrel  of  water,  wouul  injure  the  cotton,  it  killed  remarkably  few  caterpillers. 

A  light  but  steady  rain  fell  all  of  tbo  night  following  August  13,  continuing  through 
the  next  day  and  night  and  a  part  of  the  15th.  An  examination  of  the  cotton  after 
this  rain  showed  that  little  poison  was  then  adhering  to  the  leaves.  In  all  of  my  ex- 
periments I  found  that  full-grown  caterpillars  never  ate  tho  poison,  but  webbed  np 
immediately  after  it  was  applied.  These  excepted,  there  were  few  living  worms  on 
any  of  these  sections  excepting  14  where  I  could  not  see  that  the  poison  had  done  any 
good.  On  the  2l8t  of  August  most  of  tho  foliage  had  been  eaten  from  this  section, 
"while  little  was  removed  from  tho  adjoining  section  13.  When  I  compared  section  12 
"with  the  unpoisoned  cotton  on  a  neighboring  plantation — from  which  it  was  separated 
only  by  a  ditch — at  this  latter  date  I  could  see  that  the  arsenic  ha<i  done  good,  for 
the  cotton  was  not  nearly  so  badly  eaten  where  the  poison  was  used  as  just  across  the 
ditch,  and  at  the  time  of  poisoning  it  was  infested  worse  than  the  other. 

Much  of  this  cotton  was  as  high  as  the  top  of  the  wagon-box,  and  there  was  none 
that  was  not  bent  as  the  axle  passed  over  it ;  yet  I  found  tliat  very  little  damage  was 
done  by  driving  down  the  rows,  thongh  occasionally  bolls  were  jolted  o£f  and  now 
and  then  the  driver  ran  the  wheels  on  a  row  so  as  to  injure  it,  but  this  was  the  result 
of  carelessness.  Unless  cotton  is  very  high  and  closely  intorlocke<l  l)etween  therow* 
I  should  not  hesitate  to  drive  a  lar^wheel  wagon  over  it  if  necessary  in  poisoning. 

Augost  29  dve  sections  were  poi^ioned,  as  shown  in  the  following  table.  But  ouo 
pump  was  used,  the  nozzle  of  which  bad  been  reamed  so  as  to  discharge  a  larg^er 
quantity  of  water  for  a  given  expenditure  of  labor.  With  this  we  wore  able  to  dis- 
tribute 40  gallons  of  water  per  acre.  As  before,  one  man  drove  and  another  haoled 
water  to  the  side  of  the  field. 


Aug.  29, 1879 


15  Arsenic I  16  onnces  !  4galloQs..  |  f 

16  I  Fowler's  solution* i  3  qiiai-ts  . .  j I  I 

17  London  purple  j  16otince3.|  4  gallons..;  MSbourss 

18  !  Texas  worm  destroyer j  Imiaanro.    t 

19  I  London  pnrple Sounces..!  2gaUons..  J  [ 


Few. 
Scarce  anv. 
Few. 

Scarce  any. 
Very  few. 


J_ 


*  Art  Oj.,  384  grains.    Kt  OOs,  ZH  grains.    Ha  0.,  3  qnarte. 

In  preparing  Fowler's  solution  on  a  large  scale  the  potassinm  carbonate  may  be  replaced  by  the  mnch 
cheaper  sal^soda.  As  recommended  by  Capt.  N.  D.  CroHS,  of  Selma,  sal-soda  and  gray  arsenic  are  taken 
in  equal  proportions  by  weight ;  the  soda  is  dissolved  in  a  little  boiling  water,  the  arsenio  is  then  addeil, 
and,  when  dissolved,  wat«r  ia  added  in  such  quantity  as  to  make  one  gallon  of  the  soliition  for  each 
otmce  of  arsenic  nsed.  Ho  recommends  the  use  of  1-1)  gallons  of  this  normal  solution  for  each  barrel 
of  wat^r. 

With  onr  single  pnmp  we  were  able  to  cover  only  five  rows  of  cotton  for  each  trip 
across  the  field  and  do  it  welL  Including  the  time  spent  in  filling  the  bai*rel,  it  took 
45  minutes  for  each  barrel  of  poison  put  out;  or,  in  ten  hours,  three  bauds  and  four 
mules  would  poison  about  13  acres. 

On  the  1st  of  September  a  light  rain  in  the  early  afternoon  became  heavier  about 
4  p.  m.  and  lasted  till  some  time  in  the  night,  a  few  drizzling  showers  having  fallen 
the  day  before. 

When  these  poisons  were  applied  there  were  scarcely  any  worms  on  the  cotton  poi- 
soned, but  many  eggs.  On  tho  4th  of  September  I  notcil  that  thene  had  hatched,  but 
lew  larvae  bad  yet  eatf^n  through  the  leaves  so  as  to  reach  sucb  poison  as  the  rains 
ha^l  left.  Of  the  few  worms  on  tho  cotton  before  the  rain  I  biwl  noticed  a  small  num- 
ber of  dead  ones,  the  most  being  found  on  section  17,  the  next  ol  15,  the  next  on  16, 
but  neither  \H  nor  19  did  much  good.  Coming  as  they  did,  the  niins  removed  tho 
greater  jinrt  of  the  pninon  before  the  young  worms  could  eat  it,  so  ihat  little  good  waa 
dono  by  this  poisoning. 
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September  5  Mme  cotton  badly  infested  with  newly-batobed  oaterpillan  was  poi- 
-6oned,  a8  follows : 


Pate. 


Sept.  5.  Ift71». 


Name  of  poiaon. 


Paris  (n^en 24  onncea 

do I6uuncea 

do I  24  onncea 

Keronene |  10  ri.  oza.. 

Turpentine i  20  tl.  oza  .. 


L 

a 


3  gallons . . 


li 


& 


8  dayi 


J 


j  Many. 
'       Do. 

Do. 
Few. 

Do. 


In  all  we  poisoned  a  little  less  that  three  acres  this  time,  using  only  abont  half  a 
barrel  on  section  22.  One  baud  worked  the  pnnip^  wetting  six  rows  at  a  time ;  another 
followed  him  with  the  bucket  of  poison.  Previously  1  bad  caused  a  barrel  in  the 
middle  of  the  field  to  be  filled  with  water.  In  this  I  suspended  the  jK)i8on,  having  the 
men  replenish  it  as  often  as  necessary.  About  four  gallons  each  of  the  kerosene  and 
turpentine  mixtures  were  used. 

The  next  day,  when  1  examined  the  Paris-green  sections,  I  found  many  worms  dead 
on  each  ot  them.  When  I  rubbed  tbe  leaves  with  my  hand,  or  sprinkled  water  over 
them,  I  could  not  see  but  tbat  one  a<lhered  as  well  as  another.  Here  and  there  a  leaf 
waA  badly  scorched,  and  some  few  forms  were  injured;  but,  taken  as  a  whole,  the  field 
suffered  little.  Here  I  noticed  what  was  also  seeu  before  and  afterward,  namely,  that 
a  leaf  may  be  completely  covered  with  Paris-green  sediment  and  yet  show  no  scorch- 
ing j  bat  where  the  dead  spots  appear  on  the  leaves  there  may  be  little  of  the  poison. 
Pans-green  being  practically  innoluble  in  water,  1  am  unable  to  account  for  this. 

On  the  8th  of  S«*ptember  I  noted  that  the  cott<m  on  which  Paris  green  was  used 
three  days  before  was  uninjured  by  the  worms,  though  a  few  were  stiU  eating,  most 
of  these  having  hatched  after  the  poison  was  applied.  But  where  1  used  kerosene  or 
oil  of  torpentiue  the  cotton  was  almost  leafiess,  these  substances  having  injured  some 
of  the  leaves  and  killed  a  considerable  number  ot  larvae,  but  not  enough  to  save  the 
crop. 

September  10,  a  number  of  gallons  of  water,  containing  from  a  half  teaspoonfVil  to 
a  teaspoonful  of  carbolic  acid  per  gallon,  were  applied  with  the  fountain  pump.  This 
water  was  stirred  so  that  the  acid  was  suspended  through  it  as  very  small  globules. 
It  was  found  to  kill  some  cateq)tllars,  but  by  no  means  enough  to  save  the  cotton  ; 
and,  used  in  these  proportions,  it  injured  the  cotton  considerably.  More  water,  con- 
taining  kerosene  and  oil  of  turpentine  in  varying  quantities,  was  applied;  but,  like 
the  last,  I  found  tbat  it  did  not  etlectually  destroy  the  worms,  even  when  strong 
enough  to  seriously  ii^jare  the  cotton. 

B.— DRY  POISOX. 

In  the  afternoon  of  August  22  I  poisoned  four  sections  with  dry  poisons,  as  shown 
in  the  anuexed  table.  Where  Hour  was  used  with  either  rosin  or  dextrine,  or  both, 
the  proportion  was  that  unrd  in  Koyall's  patent.  Where  gypsum  was  used,  it  replacea 
the  flour,  bulk  for  bulk,  in  thin  series. 


Date. 


Name  of  poison. 


Ani^  22, 1879    j     ^ 


C  Flonr  .  1 
London  purple ^Dextrine   > 

C  Flour  i 
Paris  green ^l»«\tiine.  n 

(  Ko^tn ) 

London  pnrple Flour   

Paris  green  Gyp»um 


0  bonra  . 


Good. 


1  ^ 


I! 


s  be 
LB 


Fair  .....  Fair  qnant  ity. 


Do. 


Fair I       Do. 

Good  ...;  Very  little. 
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As  will  bo  spcn  from  examiinng  this  table,  a  rain  began  falling  before  wo  bad  fin- 
ished applying  the  poisons.  This  rain  continued  to  fall  all  nighr,  all  of  the  next  day, 
and  part  of  tbo  succeeding  night.  Another  heavy  rain  occurred  the  next  night.  On 
1  bo  26th  I  found  that  the  tiotton  of  sections  1  and  3  was  scorched  considerably,  far 
more  than  either  2  or  4.  The  second  section  had  killed  the  most  worms.  1  could  not 
i-ee  but  what  section  V,  ntlh^^red  a«  well  as  either  1  or  2,  and  all  were  far  better  than  4. 

August  2(i  four  additional  sections  were  poisoned ;  the  only  variation  from  Eoyalfs 
mixture  being  in  omitting  some  ingredient,  substituting  gypsum,  bulk  for  bulk,  for 
Hour,  or  varying  the  quantity  of  i)oi8on. 


Sate. 

§ 
1 

Name  of  poison. 

1 

Weight  of  poison 
per  batrel,  Hour. 

U 
P 

a 
si 

Is 

It 

5 
« 

.     8 

Arsfinic 

(Floor  ...) 

<  Dextrine.  > 
(Rosin....  S 
C  Fldur . . . .  ) 

<  Dextrine.  > 
(Ro8in....S 
(Piaster  ..> 

<  DeKtrino.  S 

(Rosin ) 

Flour 

I 

12.5  pounda. 

9.0  pounds. 

1 

12.5  pounds. 
9.0  ponnds .  [ 

•  1201ionra.' 

Good... 

..do 

..do 

..do 

Much. 

Aoff.  K),  18T9 

Pirisgrem 

London  porple  — 
Paris  green 

Do. 

Little. 
HndL 

When  these  poisons  were  applied  in  the  afternoon  the  enn  was  shining  brightly. 
The  mixtnre  with  plast<jr  was  scattored  more  easily  than  those  with  flour,  and  dis- 
tributed itself  very  evenly  over  the  leaves.  On  the  3l8t  of  Angnst  a  few  drizsling 
shpwers  fell,  and  there  were  more  on  the  nosrt  day,  scarcely  any  falling  during  the 
sncoeeding  night,  and  a  very  little  the  following  morning.  August  2rf,  afrer  two  clear 
days  and  dewey  nights,  I  found  all  of  these  poisons  adhering  well :  though  the  flour, 
by  forming  a  sort  of  past<),  had  collected  int-o  blotches,  while  the  plaster  remained  as 
evenly  distributed  over  tlio  leaf  as  ever.  On  the  2d  of  September  1  not-ed  that  tho 
cotton  of  section  5  was  Komewhiit  scorcbod.  Section  6  was  scorched  very  Ii  fctle.  Tbough 
section  7  was  in  great  part  removed,  it  had  scorched  the  cotton  considerably  ;  more 
than  either  of  the  other  Si>ctions.  Very  tew  leaves  were  injured  on  section  5.  This 
game  day  I  found  that  a  vtiy  Urtle  of  section  1  still  adhered,  and  the  cotton  was  little 
injured.  A  little  was  also  found  on  si^ctou  2,  where  the  cotton  was  very  little  hurt.  Sec- 
tion U  seemed  to  adhere  as  wtll  as  tlie  preceding,  bnt  had  scorched  the  cotton  more. 
Section  4  had  scorched  tlie  cotton  litrle,  bnt  no  traces  of  the  poison  were  left. 

September  2,  two  other  se^'tions  were  poisoned,  using  one  part  of  Hour  by  weight  t-o 
two  parts  or  gypsnm  in  place  of  an  equal  bulk  of  lloui'  in  Royall's  patent. 


Dato. 


ICame  of  poison. 


9  ,  Paris  green  . 


Sept.  2,  1879 


10  ,  London  pnrple  . 


rnonr.. 
I  (;;i»nn 
"I  Di'vtrin 
(  Rosin.. 
\C  Hour  ...  ^  : 
..'  <  i'cxtiiiie.  >, 


9  pounds. 


the  bulk  of 


*By  a  mifiUko  the  quantities  of  rosin,  dextrine,  and  Paris  green  were  intended  1 
flour  nnd  plustcr  used. 

At  the  time  iho^o  poinon??  were  applied  thia  cotton  wasbcsrinnin'^  to  bo  honeycombed 
by  the  cati»ri)illars  :  but  none  l.'r-,i:e  i  nonicb  to  eat  t|)rou;;Ii  the  leaves  were  to  bo  found 
on  the  adjcnniiiii:  sect  ions  .5,  (>.  7,  aiul  8.  ii<;i\\(!eu  ^"^  ami  'J  a  small  sf^ction  was  left  un- 
poi.soned,  and  tliis  wasdef«liai*  tl\vithin  the  next  live  days,  while  all  of  these  sections 
retained  tlieir  foliage  up  to  th<'  tijiie  wlien  I  left  the  field,  Siptember  !,'>. 

September  4, 1  noted  that  the  cotton  on  section  10  waa  badltf  scorched,  though  the 
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worms  "were  killed  on  it.  The  poison  was  as  thickly  applied  on  9  as  on  10,  yet,  dospito 
the  doable  quantity  of  poison  used,  it  was  injured  very  littlo.  The  catoi-pillars  were 
killed.  Veiy  little  poison  remained  on  stx-tions  1, 2,  and  :],  of  August  22,  yet  in  a  very 
ft:wplaces  thore  waseiiuiigh  to  kill  the  \vonns  Ibat  wert^  thmi  appeariug  iu  large  num- 
bers on  it.  None  remained  on  section  4,  tUu  foliage  of  wlntli  was,  for  the  most  part, 
eaten  np. 

SeptetnTier  7,  the  poison  was  found  adhering  finely  to  sections  5  and  6,  and  the 
cotton  was  not  at  all  badly  scorcluMl.  There  Avtre  \tiy  few  \\oniis  on  it.  Ko  tra<,'« 
of  the  poiHon  on  section  7  could  ho  found,  but  there  wen^  no  worms  on  it,  and  it  was 
not  materially  injured  by  scorching.  Not  very  much  nMiiaincd  on  section  H,  but  theiv 
were  few  catoqiillars  to  be  found.  The  cotton  was  uniiijun-d.  Th<'  poijM)u  a<lhcrpd  iu 
quantity  to  9  and  10,  where  the  worms  wen«  all  dead.  .Section  1)  \\  an  sHj^^htly  scorched, 
soctionlO  badly.  The  unpoisoued  section  before  mcnuoued  was  cuvcriid  with  cater- 
pillars, its  foliage  being  entirely  gone. 

September  9,  about  midday,  when  the  sun  was  shining  brijrhtly,  I  applied  poisons 
to  three  sections  to  test  the  resistance  of  ditferent  subntant  os  to  the  actitm  of  the 
weather.  The  quantity  and  quality  of  the  poij^^u  b»iijg  unimportant,  I  shall  give 
only  the  proportions  of  the  8ub.'>tance8  used  to  tlilute  it. 
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Septemher  14, 1  noted  that  my  sectioirs  up  to  Xo.  11  were  about  as  before  the  rain. 
Of  11,  12,  and  13,  all  were  more  or  h\s.s  rejuoveil,  and  straTi«xely  enough  the  last,  con- 
taining tlie  smallest  quantity  of  Hour,  ha<l  resisted  the  rain  belter  than  either  of  the 
others.  None  of  these  stood  it  an  well  as  most  of  the  earli-'r  srct  Ions  which  had  already 
been  exposeil  to  numerous  rains.  Owing  to  my  dt]iaiMire  from  tlie  field  at  this  time 
these  latter  experiments  are  exeeedin;::ly  uiisuJi-staelory,  and  I  liesirat*?  to  base  a  very 
pronounced  oi»inionon  tlu'm,  but  think  that  tlwy  i::oi«)de!i<o!i^trate  that  plaster,  unless 
accompanied  by  a^rgetpmnTiry  of  Ihuir,  will  not  do  to  apply  poisous  with  unless  it  is 
absolutely  certain  that  no  rain  will  fall  till  tl^ey  shall  ha\e  time  to  kill  the  caterpil- 
lars they  arc  intended  to  destroy. 

Arsenic  and  Us  compovnds, — Tho  only  roniodio.^  wliicli  are  now  used  to 
any  great  extent  are  poi.sons  applied  to  the  plant  for  the  destruction  of 
the  larvae,  and,  almost  ^vith()ut  eyee]ition,  these  })oisons  are  either 
arsenic  or  some  compound  of  that  ujineral.  The  eoiupounds  of  arsenic 
used  to  the  peate.st  extent  are  I*aris  green,  Texiis  Cotton  Worm  De- 
stroyer, and,  during  the  present  season,  Lond(»n  ])urple. 

Very  great  difference  of  opinion  exists  among*  ])laiiters  with  regard  to 
the  relative  value  of  these  substaiict  s.  ThivS  dilien^uee  of  opinion  is  not 
only  as  to  their  relative  eftieaey  as  in.sectieides,  but  alsoas  to  their  effect 
npon  the  plants.  Thus,  although  Paris  greei!  costs  from  six  to  ten  times 
as  much  as  white  arsenic,  many  jdanters  juefer  to  ui^o,  the  ionurr.  simply 
because  there  is  less  danger  of  injuring  the  cotton  ]>la?its.  With  a  view 
to  settling  these  points  1  pUunuMl  the  experinaqits  ( (ni.iiu  ted  by  IVlr.  Tre- 
lease,  a  report  of  whieli  has  Just  been  given,  and  on  noii\^'  o\  er  earel'ully 
the  testinjony  of  planters  which  1  collected  widle  in  the  fic'ta  hisr  year, 
and  the  answers  of  our  cones])ondents,  1  find  thai  theexpt  :i(  nee  of  the 
majority  confirms  the  rest dt*s  of  these  exjHninunts  in  iiK.icatini^  that 
Piu^is  |2:rcen  is  the  most  des'rable  insecticide.  Jt  seems  to  act  more 
speedily  than  the  other  poisons,  and,  if  used  carefully,  no  api)reciable 
injury  will  result  to  the  plants;  whereas,  with  arsenic  and  tlie  other 
compounds  of  this  mineral  with  which  we  experimenlcd,  it  is  dillicult  to 
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apply  a  sufficient  qnantity  to  eflfectually  destroy  the  worms  without  in- 
juring tlie  plants.  We  feel  sure  that  th^  unfavorable  results  which  have 
followed  in  some  instances  from  the  use  of  Paris  green  have  arisen  from 
one  of  the  following:::  causes,  either  an  excessive  use  of  the  substance  or 
the  use  of  an  adulterated  article,  chiefly  the  latter.  From  the  trials 
which  we  have  made,  we  are  incliued  to  doubt  that  there  is  any  danger 
of  scorching  the  cotton  if  pure  Paris  green  be  used  in  the  usual  way, 
whereas  we  have  no  doubt  that  very  serious  consequences  have  followed 
the  use  of  an  adulterated  article. 

We  have  endeavored  to  find  some  simple  method  by  which  any  planter 
could  test  for  himself  the  purity  of  Paris  green.  The  following,  although 
it  does  not  meet  all  requirements,  will  be  found  useful.  Pure  Paris 
green  is  soluble  in  ammonia;  hence,  if  you  take  100  grains  of  Paris 
green  and  place  it  in  a  glass  vessel  and  add  one  ounce  of  liquid  ammonia 
(it  may  require  more  than  one  ounce  if  the  ammonia  be  not  strong), 
and  stir  it  tor  a  minute  or  two  with  a  glass  or  wooden  rod,  the  Paris 
green  will  completely  dissolve,  forming  a  beautiful  blue  transparent  solu- 
tion. Should  there  be  sediment  it  will  indicate  that  the  Paris  green  is 
adulterated,  and  the  amount  of  sediment  will  show  the  amount  of  adul- 
teration. This  test  will  serve  to  detect  the  presence  of  any  of  the 
substances  ordinarily  used  for  adulteration  of  this  poison.  Sometimes, 
however,  white  arsenic  is  used  for  this  purpose,  and  as  this  substance 
is  also  soluble  in  ammonia  its  presence  cannot  be  detected  in  this  way. 
By  using  the  above  test,  however,  the  planter  can  be  certain  that  the 
compound  in  question  will  be  efficient  as  an  insecticide.  Tliere  remains 
only  the  danger  of  his  cotton  being  injured  by  the  caustic  action  of 
adulterating  arsenic.  The  best  plan  is  to  buy  the  poison  directly  of  the 
manufacturer.  In  this  case,  if  care  is  taken  to  deal  only  with  reliable 
firms,  little  danger  need  be  apprehended. 

It  is  proper  to  state  that  although  our  experiments  with  the  Texas 
Cotton- Worm  Destroyer,  as  well  as  those  conducted  by  some  of  our  cor- 
respondents in  Alabama,  failed  to  produce  satisfactory^  results,  many 
strong  recommendations  of  this^n  meily  have  been  received  from  west- 
em  portions  of  the  cotton  belt,  especially  Texas ;  and  in  the  circular 
published  by  Preston  and  liobira  are  recommendations  from  many 
prominent  ]»lanters.  An  analysis  shows  that  this  remedy  is  an  arse- 
niate  of  sodium,  which  is  almost  entirely  soluble  in  water.  Of  course  its 
value  as  an  insecticide  is  due  to  the  arsenic  which  it  contains  5  its  only 
advantage  over  other  compounds  of  arsenic  is  its  solubility  in  water, 
and  we  are  inclined  to  believe  that  this  advantage  is  more  than  counter- 
balanced by  the  fact  that  there  is  greater  danger  of  injury  to  the  plant 
from  a  solution  of  this  kind  than  by  a  mere  me(;hanical  mixtuie  with 
water.  This  point  is  illustrated  by  an  experiment  tried  with  Fowler's 
solution. 

As  to  the  results  of  the  experiments  with  London  purple,  we  are  dis- 
appointecL  We  had  hoped,  owing  to  the  chea])uess  with  which  it  can 
be  furnished,  that  it  would  prove  a  substitute  for  Paris  green,  but  our 
experience  indicates  that  it  is  even  less  desirable  than  commercial  arse- 
nic. We  hesitate,  however,  to  give  a  decided  o[)inion  with  only  the  re- 
sults of  a  single  seasoii\s  trial  before  us,  e^specially  as  we  have  favoi-able 
reports  from  Prof.  0.  C.  Bessey,  of  the  Iowa  State  Agricultural  (College, 
who  has  experimenteil  with  it  as  a  remedy  for  the  potato  beetle,  and 
fmrn  Mr.  A.  K.  Whitney,  of  Franklin  Grove,  111.,  who  has  successfully 
employed  it  against  the  canker-worm  on  fruit  trees,  and  prefers  it  to 
eith^-r  Paris  green  or  arsenic  for  that  purpose.  Still,  it  should  be  re- 
membei'ed.  that  the  foliage  of  cotton,  being  tender,  is  scorched  muob 
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more  easily  than  that  of  some  other  plants,  and  also  that  a  substance 
way  kill  certain  insects  quickly  while  it  acts  much  more  slowly  upon 
others.  London  purple  cousints  chiefly  of  arseniate  of  lime,  together 
with  considerable  aniline  purple,  and  a  little  impurity.  As  it  is  a  waste 
pi-oduct  in  the  manufacture  of  various  salts  of  rose  aniline,  its  compo- 
sition IS  not  constant.  A  samjUe  which  was  analyzed  by  JDr.  Collier 
shows  the  follow! ug  composition : 

Per  cent. 

Rose  auilioe 12.46 

Arseuic  acid 43.65 

Lime 21.82 

loaoluble  residue 14.57 

Iron  oxide 1. 16 

Water 2.»-i7 

Loss • 4.07 

100.00 

A  coraiw)und  of  ai^enious  acid  and  cyanide  of  potassium  has  been 
used  to  a  consiilcrable  cxteut  in  Texa^.  It  is  known  as  Johnson's  Dead 
Shot.  It  was  patented  June  2,  1874.  The  following  extract  from  the 
specifications  describes  the  compound : 

In  order  to  form  my  c«mi>ound  1  use  the  tbilowiiiji:  iiijjreiHenlH,  and  preferably  in 
the  foUowiug  proportions,  to  wit:  Eight  ouiires  of  nrsenious  acid,  oueoouce  of  cyanide 
of  potassium,  and  eight  ounces  of  dextrine,  dissolved  in  fiirty  gallons  of  water. 

Arsenions  acid,  when  applied  to  the  leaves  of  cotton  or  other  plants  in  the  form  of 
spray.  ^i\\  remain  free  from  evaporation  for  a  suilicient  length  of  time  to  be  eaten  by 
•neb  insects  as  feed  upon  cotton  orother  plants.  Cyanide  of  potassium,  when  applied 
in  like  manner  as  a  component  part,  might  be  termed  the  ba^^e  ot  said  compound,  and 
Bcrv^es  to  hold  the  arsenions  acid  in  solution  before  it  is  conveyed  to  the  plant,  and, 
being  among  the  most  deadly  of  all  insect  poisons,  it  not  only  kills  when  eaten,  but 
10  death  to  insects  the  instant  it  strikes  them,  aud  so  impregnates  the  air  imme<liately 
around  the  plant  upon  w  hich  it  has  been  deposited  that  the  tly  or  niillcr  which  creates 
the  cotton>wonn  la  instantly  killed  on  coming  in  contact  with,  or  in  the  immediate 
vicinity  of,  the  same;  and,  being  a  p(»\veiful  alkali  is  easily,  absorbed  by  vegetation, 
and  acts  as  a  tonic  or  fertilizer,  thus  entirely  neutralizing  the  evil  or  damagingetfects 
oftheareenloiujingi'edient  upon  both  land  and  phint.  Dextrine,  one  of  the  component 
parts  of  my  cora]»ound,  has  no  pois<«nous  eti'ec^t.  but  is  simply  used  to  produce  a  thin 
mucilage  of  my  other  ingredients,  sufncieul  i^  hold  the  said  compound  on  the  plant 
to  whicn  it  may  be  administered. 

.  No  experiments  were  tried  with  this  com]>ound.  We  have  no  doubt, 
however,  that  it  is  effectual  ajj  an  innecticide;  but  we  would  hesitate  to 
recommend  the  use  of  a  volatile  poison  so  deadly  as  cyanide  of  potas- 
sium. 

Objections  to  the  une  of  arsenic  and  Us  compounds, — Much  has  been  writ- 
ten resi>ecting:  the  dan<?ers  att-ending  the  use  of  arsenical  poisons  as  in- 
secticides. We  do  not  here  refer  to  the  caustic  action  of  the  jioison  upon 
the  leaves  of  the  plant,  but  to  the  injuries  which  may  result  to  man 
from  the  incautious  handling  of  so  deadly  a  poison ;  to  animals  by  drink- 
ing water  from  vessels  in  which  it  has  been  niixeil,  and  by  drinking 
from  streams  flowing  through  cotton  fieUls  thus  treated,  and  espec- 
ially to  the  danger  of  the  i)oison  accumulating  in  the  soil  to  such  an  ex- 
tent as  to  exert  an  injurious  influence  on  ibe  plant.  When  we  consider 
the  immense  quantity  of  this  poison  which  has  been  used  during  the 
last  few  years,  aud  the  low  grade  of  intelligence  of  the  majority  of  the 
field-hands  who  have  been  re(piired  to  aj4)ly  it,  es])ecially  in  the  cotton 
States,  it  seems  as  if  a  great  risk  of  loss  of  life  had  been  incurred; 
statistics,  however,  fail  to  confirm  such  conclusions.  We  occasionally 
read  in  the  newspapers  aexjounts  of  seiious  results  following  the  use  of 
poisons  as  in.secticides,  but  no  well-authenticated  case  has  come  to  our 
notice.     Although,  doubtless,  there  is  danger  with  the  usual  care,  the 
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risk  is  not  greater  than  tliat  of  railway  or  steamship  travel  or  many 
other  i)ractices  which  are  necessary. 

These  remarks  will  apply  also  to  the  dangers  accruing  to  animals  from 
this  use  of  poison.  For,  although  we  are  iuformed  that  the  annual  loss 
by  Paris  green  of  cows,  sheep,  and  horses  is  something  considei-able,  no 
instance  has  come  under  our  personal  observation. 

As  to  the  accumulation  of  the  arsenic  in  the  soil,  in  sufficient  quantity 
to  prove  iujurious  to  plants,  we  cannot  do  better  than  to  cite  the  inves- 
tigations of  Dr.  William  McMurtrie.*    These  investigations  show — 

That,  thon<?li  orseuical  compounds  exert  an  injurious  inflnenco  upon  vegotAtion,y6t 
tliis  is  witliout  eflect  until  tbe  quantity  present  reaelics,  tor  Paris  green,  about  900 
pounds  per  acre  ;  for  arsenitc  of  potassa,  about  400  pounds  per  acre. 

Thus,  if  all  the  arsenic  were  to  remain  in  the  soil  no  injui'ious  effects 
need  be  expected  to  follow  within  one  hundred  years.  And  when  we 
take  into  consideration  the  amount  of  arsenic  which  is  removed  from  the 
soil  by  drainage,  an  even  gi eater  time  may  be  expected  to  elapse  before 
that  event  occurs.  And  we  may  reasonably  expect  that  ere  that  time 
the  science  of  economic  entomology  will  be  so  far  advanced  that  a  harm- 
less substitute  for  arsenic  will  be  known  if  there  remains  an  occasion  for 
its  use  against  this  enemy  of  the  cotton  jdant. 

Carbolic  acid. — Experiments  conducted  by  Professor  Willet  and  my- 
self last  season  with  carbolic  acid  gave  results  similar  to  those  obtained 
by  Mr.  Treleasc.  It  was  found  in  each  case  that  where  this  substance 
was  used  in  sufficient  quantities  to  destroy  the  worms  it  injured  the  cot- 
ton plants  greatly. 

Kerosene, — Although  the  diffei^ent  forms  of  coal-oil  have  been  found 
to  be  very  valuable  in  many  instances  as  insecticides,  all  of  our  efforts 
to  employ  it  against  the  cotton- worm  have  produced  poor  results.  In 
every  case  whei^  a  mixture  of  kerosene  and  water  of  sufficient  strength 
to  destroy  the  worms  has  been  applied  to  cotton,  the  plants  have  been 
injured. 

The  following  ex]ieriment,  suggested  by  the  use  made  of  kerosene 
against  the  Itocky  jVIountain  locust,  was  tried :  A  quantity  of  kerosene 
was  put  into  a  pan  ;  all  that  would  flow  was  then  i)oured  out,  leaving 
only  a  thin  film  over  the  bottom  of  the  pan.  A  dozen  cotton-worms 
were  then  put  into  the  pan.  At  the  end  of  two  minutes  all  were  dead. 
But  the  danger  of  injury  to  the  cotton  plant,  and  especially  of  knocking 
off  t\\G  bolls  by  any  machine  employed  for  jarring  the  worms  from  the 
plants  into  rece])tacles  containing  coal-oil,  will  prevent  the  use  of  this 
substance  in  this  way. 

Fyrethrnm. — The  value  as  an  insecticide  of  powder  made  from  the 
dried  flower  heads  of  difl'orent  species  of  Pyrethrum^  and  sold  under  the 
name  of  Persian  Insect  Powder,  has  long  been  known,  but  its  expense 
has  prevented  its  general  use  except  for  insects  infesting  houses  and 
))arasites  u[)on  domestic  animals.  Fur  the  same  reas(m,  we  neglected 
to  experiment  witii  it  on  the  cotton- worn  is,  believing  that,  however  efli- 
cient  it  might  be,  its  cost  would  prevent  its  use  against  insects  infesting 
held  crops.  But  there  has  btMni  introdu(*ed  into  California  a  Dalmatian 
species  oi Tyrcthrum  {Pjirctlirum  diieranaeJoUnm)y  from  which  a  powder 
eipially  as  good  as  the  imported  powder  is  made.  And  we  have  recently 
learned,  wliat  is  equally  important,  that  this  powder  can  be  produced  at 
a  price  which  will  admit  of  its  being  used  on  fleld  crops.  The  Califor- 
nian  powder  is  known  as  buhach. 

TJie  most  important  peculiarity  of  powder  made  from  l^yrrf/mfm  is 
that,  although  deadly  to  insects,  it  is  harmless  to  man  and  domestic 
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auimals.  The  neglect  to  exporiuieut  with  this  powder  upon  the  ootton- 
.woruii^  this  season  is  not  a  seiions  matter,  as  it  is  not  yet  j^rodnced  in 
this  country  in  sufficient  quantities  to  admit  of  its  taking  the  place  of 
remedies  we  now  have.  We  understand  that  arrangements  have  been 
made  for  growing  the  plants  upon  a  large  scale,  iuid  before  the  substance 
eau  be  put  upon  the  market  in  large  quantities  the  necesf^ary  experi- 
ments to  determine  its  eMciency  and  the  best  mode  of  application  will 
have  been  made.* 

Tedst — In  the  Ganailian  Entomologist  for  June,  1879,  Dr.  H.  Hagen, 
of  Harvard  University,  published  an  article  on  the  destruction  of  obnox- 
ious insects  by  the  use  of  fungi.  The  article  was  based  on  experiments 
conducted  by  Dr.  Bail,  of  Prussia,  many  years  ago.  The  following  ex- 
ti*act  illustrates  the  ground  taken  in  the  article : 

Dr.  Bail  afiscrta  that  ho  lias  proved  by  many  skillful  exporimouts  that  four  species 
of  microscopical  fungi  are  merely  diifeveut  deveionments  of  the  same  species.  One 
of  them,  the  funjjjus  of  the  common  house  fly,  is  the  vexation  of  every  housekeeper. 
The  dead  flies  stick  iu  the  fall  firmly  to  the  windows,  or  anywhere  else,  and  are  cov- 
ered by  a  white  moldnoteasy  tobereinovtd.  The  second  is  the  Coiinu<m  mold,  known  to 
everybody  und easily  produced  on  vejjjetablo  matter  in  a  damp  place.  The  third  is  the 
yeast  fuiigns,  a  mit  roscopical  species,  and  the  basis  of  the  work  done  by  yeast  fermen- 
tation. The  fourth  is  a  small  water  ])lant,  kuj)wn  only  to  i)rofc8sional  (jotauists.  .Dr. 
Bail  contends  that  the  spores  of  the  funjjus  of  the  liousc  fly  d^nelo])  in  water  this  last 
species,  out  of  water  in  mold,  and  that  the  seeds  of  mold  arc  transformed  iu  the  mash 
tub  into  yeast  fun;;u8. 

The  exi>erinu'uts  made  by  Dr.  Bail  cover  a  period  of  more  than  a  dozen  years,  since 
the  uuineroiis  nsiilts  which  were  made  against  his  results  induced  him  to  repeat  again 
and  agiiin  his  exj)eriment«  in  <litfere!it  ways.  I  am  obli<;i'd  to  state  that  even  now 
prominent  botanists  do  not  accept  Dr.  Bail's  views,  which  he  maintains  to  be  true  and 
to  be  corroboratoil  by  new  and  sure  ex])enments.  This  question,  important  as  It  may 
be  for  "botanists,  is  without  any  influence  re«^ardinf;  my  proposition,  a«  Dr.  Bail  ban 
proved  that  mold  sowed  (m  mash  ]u*odnces  fermentation  and  the  formation  of  a  yeast 
fungus  which  kills  insects,  as  wdl  as  the  funj^iis  of  the  house  lly.  I  was  present  at  the 
lectures  of  Dr.  Bail  before  the  association  of  naturalisN.  in  IHtil,  which  were  illus- 
trated bj'  the  exhibition  of  mold  tjr*>wn  on  ma3b,  on  wiiich  the  fnn'j.ii.-^  of  the  house 
fly  had  been  sown,  and  by  a  kepj  of  beer  brewed  fromsneb  masli,  anil  by  a  cake  baked 
with  this  yeast.  Both  pioductions  were  declared  peilViit  by  nil  who  tasted  them — 
an  experiment  in  which  I  did  not  feel  oblij^ed  myself  to  join,  as  both  are  to  be  had 
prepared  without  the  fungus  of  the  house  fly. 

Although  nu)deni  niyco]opst«  do  not  bdiovo  in  tlK»  identity  of  the 
fungi  mentioned,  1  considered  the  matter  of  snilicient  iniportance  to  be 
the  subject  of  further  invest i.cration.  I  therefore  inKtrneted  Mr.  Ti*e- 
lease  tomake  the  ]>roper  experiineiits  to  oseertain  if  yeast  torulae  sown 
on  insects  would  ^ove  rise  to  a  lunixus  wliieli  would  <a\iHe  their  death. 
The  followinjj:  is  the  re])ort  of  these  exTierinients.  Care  wjis  taken  in 
every  instance  to  see  that  the  yeast  was  in  nn  active  i^tate. 

August  1,  durinp:  a  lltrlit  .shower,  I  apiliod  a  ^jjallon  of  yctst  in  «.i'^ht  gallons  of 
water  to  cotton  on  which  there  wcio  ni:;ny  l]nlt*  j^rowu  cat«M|>iIlai>t,  as  well  ;i,^  nnm- 
bers  of  small  ones,  u«ii»£:  a  fountain-pump  for  tli>tiibutinLj  the  Ji<|iiid.  and  bcini^  earc- 
ful  to  reach  all  T»arts  of  the  coft*/n  witl»  it,  wetting  it,  inde«Ml,  so  tlunoin^iily  tbat  the 
air  for  some  distance  was  persaded  by  a  yeasty  o<lor.  Ini'ore  1  had  linished  tlio 
hhower  became  heavier,  and  it  raiu<Ml  hard  for  a  considv  lable  })ait  of  tin-  ni'.'^lit.  There 
was  more  or  less  rain  nearly  every  day  for  thn  sM«ceedinuj  wtek.  K.\aiiiiuati<M\  every 
«*ew  days  showed  that  no  fwni^ns  was  attacking'  the  wornin. 

August  7,  I  a|>plied  several  ^;.llon.-jor  water  iu  wliieh  was  yeast  in  pioijortions  vary- 
ing from  onc-hah'  pint  to  Oiie  <[nart  to  tbe  i;aHon  v)i' warer.  Tins  was  appiicd  in  tlic 
morning  wliiK*  the  sun  wasshinin^  bri^Ii'ly.  and  no  r;tiu  fell  on  it  until  ni^^lit,  tlion;;h 
more  or  less  rain  Icll  every  day  for  the  n^st  balf  w  eck.  There  w  ere  w  onnsitf  nil  hi/.es 
where  thi»  was  used,  but  none  were  attacked  by  di^i'a^e. 

August  13,  more  wa'<  applied  in  varying  quantities  of  water,  the  day  beinjj:  cloudy, 
but  only  ne^jative  results  were  obtained. 

*The  Pyirthrum  cinrrrrio/'/olitna  wap  introduced  into  California  aiid  is  raised  by  Mr, 
Q,  N.  Milco;  of  Stockton,  Cal. 
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8ept€uil>er  9,  after  suuset  another  gallon  of  yeast  in  fonr  gallons  of  water  was  ap* 
plied  to  cotton  covered  with  young  larvae  and  eggs,  bub  with  no  result,  so  far  as  I 
could  see. 

It  will  be  seen  that  the  first  of  these  experiments  was  tried  during  a  rain,  which 
endured  for  some  time,  so  that  the  yeast  may  have  been  washed  from  the  leaves  and 
from  the  caterpillars  before  having  an  opportunity  to  act ;  but  if  auy  of  it  adhered 
the  damp  weather  following  was  most  favorable  to  its  development  into  the  parasitic 
form.  The  second  was  tried  when  the  sun  was  shiuiug  early  in  the  morniug,  so  tbat 
it  was  exposed  to  sunlight  for  the  greater  part  of  one  day,  and  could  not  have  been 
removed  by  rain  till  tue  following  night.  Like  the  former,  this  was  subjected  to 
damp  weather  for  a  number  of  days.  The  third  lot  was  applied  in  the  eariy  part  of  a 
cloudy  afternoon,  and  this  was  subjected  to  rains  the  next  night  and  for  several  days. 
The  fourth  lot  was  applied  after  sunset,  and  there  was  no  rain  ou  it  for  three  days. 
Moreover,  these  quantities  of  yeast  were  so  applieil  as  to  wet  eggs,  larvae,  and  pnpae 
of  Aletia.  Other  applications  were  made  on  a  small  scale  at  diil'erent  times,  bat  with 
similar  results.  * 

From  th«-8e  experiments  it  appears  that  under  the  most  varied  circumstances,  raany 
of  which  are  very  favorable  to  the  growth  ot  fungi,  yeant  in  an  active  condition 
failed  to  produce  any  fungoid  disease  on  either  the  eggs,  larvae,  or  pupae  of  Aletia. 
Furthermore,  larvae  contained  in  a  tin  box  were  drenched  with  yeast,  bein^  kept 
thoroughly  wet  for  over  twenty -fi)ur  hours,  after  which  a  part  of  the  liquid  was 
drained  out,  and  the  box  remaining  uncleaned,  the  larvae  were  kejit  and  fed  in  it  for 
a  week  longer,  at  the  end  of  which  tkme  they  were  still  living  and  apparently  suffer- 
ing  from  no  disease.  This  leads  me  to  believe  that  though  the  PmwiUium  or  AgptrffU- 
2a«  developed  from  tornlae  sometimes  attack  living  aniuuU  tissues,  they  cannot  be 
utilized  for  the  destruction  of  the  cotton  caterpillar.  Yet,  coosideiiu^  to  what  an  ex- 
tent some  iuKccts  suffer  from  fungoid  diseases,  it  st^ems  by  no  meaus  improbable  that 
Bome  practical  and  economical  method  of  parasitiug  noxious  insects  may  some  day  be 
discovered. 

Experiments  were  also  conducted  at  the  department  upon  insects  in 
my  breeding-cap:e8,  but  1  was  unable  to  see  that  auy  results  were  pro- 
duced by  the  yeast. 

Modes  of  applying  poisons. — Second  in  imi)ortance  only  to  the  choos- 
ing of  themostetfectual  |K)ison  is  theadoption  ofthe  best  mode  of  applying 
the  remedy.  Although  many  methods  have  been  adopted,  they  may  be 
classified  under  two  general  heads :  First,  use  of  poisons  diluted  with 
water ;  second,  use  of  poisons  diluted  with  some  dry  substance. 

Before  entering  upon  the  discussion  of  these  methods,  1  wish  to  urge 
the  importance  of  making  early  i>reparations  for  i)oisoniiig.  Asyet  most 
X)lanters  do  not  seem  to  realize  that  fighting  the  woruis  is  a  part  of  the 
necessary  lalwr  for  raising  a  crop  of  cotton.  As  a  rule  no  j^rovision  is 
made  for  this  work  in  the  way  of  purchase  of  poison  or  implements  for 
its  distribution,  or  conveniences  for  getting  water,  until  the  worms  are 
injuring  the  crop  so  badly  that  it  is  evident  that  something  must  be  done 
at  once  to  save  it.  The  rcvsult  is  that  while  the  planter  is  engaged  in 
the  preliminary  work  which  should  have  been  done  mouths  before,  the 
crop  is  destroyed. 

The  following  remark  was  made  to  me  in  almost  the  same  words  by 
the  majority  ofthe  planters  with  whom  1  talked  upon  the  subject:  *'The 
trouble  about  poisoning  is,  a  man  may  have  a  large  tielil,  the  worms  ap- 
pear in  it,  and  in  three  or  four  days  the  crop  is  destroyed  before  the 
poison  can  be  applied.^  Another  exi)ressiou  Nvhich  1  often  heard,  and 
which  is  equally  suggestive  of  a  lack  of  appreciation  of  the  proiMjr  way 
in  which  to  contend  against  this  insect^  is  the  following :  "The  first  and 
second  crops  of  worms  do  no  harm  ;  it  is  not  worth  while  to  poison  them; 
it  is  the  third  crop  that  does  the  injury." 

The  cotton-worm  will  continue  to  be  a  scourge  until  all  who  raise  cot- 
ton, except  perhaps  those  in  the  northern  portions  of  the  lotion  belt, 
incorporate  in  their  estimate  of  the  cost  of  j>i(Mlneing  a  ci-op  the  exi)ense 
of  poisoning  the  worms.  The  fact  that  in  almost  every  section  there  are 
seasons  duiing  which  the  worms  iiyiue  the  cotton  but  little  can  almost 
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be  considered  a  misfortune ;  for  it  is  doubtless  largely  owin«:  to  this  that 
proper  preparations  are  not  made.  Influenced  gi^eatly  by  their  hopes, 
the  planters  believe  each  spring  that  it  is  not  going  to  be  a  ^'worm 
year,^  The  result  is  that  already  described.  It  would  be  better  to  make 
unnecessary  preparations  than  to  suiter  tor  want  of  proper  precaution; 
especially  as,  if  there  is  no  occasion  to  use  the  materials  the  season  they 
are  purohased,  they  can  be  kept  without  loss  or  damage  until  there  is 
occasion  to  use  them. 

Doubtless  iu  many  cases  one  reason  why  the  preliminary  arrange- 
ments are  not  made  at  the  proper  time  is  the  tiuancial  depression  which 
has  been  so  general  throughout  the  South,  Many  planters  liud  it  neces- 
sary to  borrow  the  money  which  is  used  in  the  cultivation  of  the  crop, 
and  under  such  circumstances  do  not  feel  willing  to  go  to  the  expense  of 
buying  poison  and  machines  for  distributing' it  when  there  is  a  chance 
that  they  will  not  be  needed,  and  in  any  case  the  interest  on  the  invest- 
ment is  to  he  met.  Still  we  believe  that  under  these  circumstances  the 
loss  incurred  by  the  lying  idle  of  capital  invented  in  this  way  ought  to 
be  regarded  in  the  light  of  insurance. 

If  the  poison  to  be  used  be  purchased  during  the  winter  there  will  be 
time  to  procure  it  directly  from  the  manufacturers,  thus  saving  consid- 
erable in  cost,  and,  what  is  of  much  more  importance,  an  uniululterated 
article  can  be  obtained.  Frequently  those  who  wait  until  they  need 
X)oi8on  before  buying  it,  and  are  thus  forced  to  purchase  of  local  deal- 
ers, pay  from  20  to  75  per  cent,  more  for  an  inferior  article  than  an  un- 
adulterated poison  would  have  cost  if  bought  directly  of  the  manufaet- 
urer  at  a  season  when  there  is  no  great  immediate  demand  for  it.  In  a 
similar  way,  in  case  dry  poisons  aie  to  be  used,  doubtless  many  oppor- 
tunities would  occur  for  procuring  flour  at  a  less  cost  than  it  would  be 
necessary  to  pay  at  the  time  it  is  to  be  used. 

A  very  great  saving  of  time  may  be  accomplished  by  those  who  apply 
poisons  with  water  by  improving  the  facilities  for  getting  it.  The  de- 
tafls  of  this  will  vary  with  local  conditions.  We  are  led  to  speak  of  it 
from  our  observation  in  the  canebrake  region  of  Alabama.  Although 
this  section  is  one  of  those  which  has  suffered  most  from  the  cotton- 
worm,  and  at  the  same  time  one  which  is  admirably  adapted  for  provid- 
ing supphes  of  water,  little  has  been  done  in  this  direxjtion.  A  large 
pBTt  of  this  region  is  supplied  with  artesian  wells  which  bring  the  water 
several  feet  above  the  surface.  Doubtless  it  would  pay,  iu  many  cases, 
to  sink  wells  in  those  parts  of  the  plantation  where  water  is  most  likely 
to  be  needed  for  poisoning  j  at  least  tiiuks  should  be  arranged  at  the  ex- 
isting wells  so  that  barrels  could  be  rapidly  tilled  in  time  of  need.  l^«e# 
however,  is  seldom  done.  In  those  sections  in  which  cisterns  are  used 
instead  of  wells,  it  would  pay  to  make  one  or  more  cisterns  in  each  of 
the  larger  cotton-flelds,  and  to  see  that  they  wore  properly  filled  during 
the  rainy  season. 

We  wish  also  to  urge  prompt  action  in  the  use  of  poisons.  We  are 
convinced  that  it  does  not  pay  to  wait  for  the  third  crop  of  worms  before 
]>oisoning  the  cotton.  The  earliest  brood  in  the  spring  should  be  de- 
stroyed. At  this  season  it  i)robably  would  be  necessary  to  poison  only 
the  cotton  growing  on  low  land.  Let  those  places  in  which  the  worms 
are  known  by  tradition  to  appear  tirst  each  season  be  e^rly  and  thor- 
oughly poisoned.  The  expense  of  this  poisoning  need  not  be  great,  for 
not  only  are  such  areas  of  limited  extent,  but,  as  the  plants  are  small, 
little  i)oison  will  be  required.  It  will  probably  pay  best  to  use  dry 
.  poisons  early  iu  the  season,  as  but  little  flour  will  be  needed  on  each 
21  Aa 
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plantation,  thus  doing  away  with  one  of  the  greatest  objections  to  dry 
poisons. 

The  poison  should  be  first  applied  at  a  date  not  later  than  twenty 
days  subsequent  to  that  when  the  cotton  first  appears  above  ground. 
It  will  probably  be  found  necessary,  as  the  successive  broods  of  worms 
appear,  to  poison  larger  and  larger  areas,  until,  with  the  third  crop,  all 
the  cotton  growing  should  be  poisoned;  doubtless,  however,  it  would 
frequently  occur  that  only  the  rank-growing  cotton  would  need  to  be 
poisoned  even  then.  K  concerted  action  were  taken  throughout  any 
extended  region  in  poisoning  early  in  the  season,  we  do  not  believe  that 
the  worms  would  be  able  to  develop  in  suflficient  numbers  to  do  any 
serious  injury;  at  least,  their  progress  might  thus  be  retarded,  so  that 
the  cotton  would  not  be  stripped  until  too  late  in  the  fall  to  do  damage. 

Wet  poUom. — The  least  expensive  mode  of  applying  poisons,  and  fiie 
one  most  generally  adopted,  is  with  water.  When  Paris  green,  arsenic, 
or  London  purple  is  used,  it  is  necessary  to  stir  frequently  the  water  into 
which  the  poison  is  put,  as  none  of  these  substances  are  soluble  in  water. 
In  applying  the  mixture  every  leaf  should  be  thoroughly  wet,  and  the 
proportions  used  should  be  such  as  to  distribute  from  twelve  ounces  to 
one  pound  of  Paris  green  over  an  acre;  with  the  other  poisons  a  smaller 
amount  must  be  used,  on  account  of  the  danger  of  scorching  the  cotton. 

When  Paris  green  was  first  applied  with  water  common  watering-pots 
were  used.  A  man  mounted  upon  a  mule  carried  the  pot  and  sprinkled 
the  plants  as  he  rode  along  the  rows.  Other  hands  kept  this  one  sup- 
plied with  the  mixture.  This  was  found  to  be  a  very  imperfect  method, 
requiring,  as  it  does,  a  great  amount  of  water,  which  is  a  serious  objec- 
tion when  the  water  has  to  be  drawn  a  considerable  distance,  as  is 
usually  the  case.  Moreover,  by  this  method  the  poison  is  not  evenly 
distributed;  the  hand  (almost  invariably  an  ignorant  and  careless  ne- 
gro, and,  perhaps,  half  asleep)  rides  along  and  deluges  some  plants, 
while  others  are  not  wet  at  all. 

The  most  practical  way  of  applying  wet  poisons  that  has  come  under 
our  observation  is  by  means  of  a  machine  known  as  the  fountain-pump. 
This  is  a  simple  instrument,  the  tbrm  of  which  is  shown  at  Plate  XIV, 
fig.  4. 

It  consists  of  two  brass  tubes,  one  working  telescopically  within  the 
other;  a  hose  is  fastened  to  one  end  and  a  nose  can  be  attached  to  the 
other;  this  nose  is  represented  in  the  lower  pai-t  of  the  figure;  an  ar- 
rangement of  valves  allows  water  to  pass  into  the  pump  through  the 
hose,  but  will  not  allow  it  to  return.  Thus,  when  the  smaller  tube  is 
pulled  out,  the  pump  is  filled  to  its  gieatest  capacity ;  by  pushing  this 
tube  back,  the  water  can  be  ejected  with  considerable  force  through  the 
nose  in  aline  spray.  In  this  way,  with  a  «iujile  pump,  a  man  can  throw 
the  poison  over  five  rows  of  cotton  at  once,  walking  rapidly  along  the  rows. 
Thus  live  rows  can  be  poisoued  iu  about  the  same  time  that  is  required 
to  poison  one  row  with  a  watering-pot.  In  addition  to  the  saving  of 
time,  much  less  water  is  used  with  the  fountain-puinp  than  is  requh^ed 
with  watering  pots;  and  as  the  pumps  throw  a  very  fiue  spray,  the  i>oi- 
son  can  be  more  evenly  distributed  in  this  way. 

In  using  the  fountain-pump,  one  man  works  the  pump,  another  hand 
(often  a  woman)  accompanies  him  and  eariies  tlie  bucket  containing  the 
mixture.  Other  hands  keep  these  supj>lied  with  the  poison.  As  some 
parts  of  the  work  are  more  tiicsome  than  others,  the  hands  are  trans- 
ferred from  one  ]>art  to  another  at  intervals.  The  wat<M'  is  <*ouve>  ed  to 
and  alK)ut  the  fields  as  far  as  i)ossil)l(»  in  wairons. 

It  is  estimated  by  those  who  have  had  much  experience  in  applying 
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poisons  in  this  way,  that  wliere  water  is  easily  obtained,  with  one  fount- 
ain-pump and  eight  hands  (three  of  whom  may  be  women)  25  acres  of 
cotton  may  be  i>oisoned  in  one  day.  The  eight  hands  are  distributed  as 
follows :  One  ssorks  the  pump ;  one  carries  the  bucket  from  which  the 
l)oison  is  pumped;  three  sapi)ly  this  one  with  the  mixture;  three  are 
with  the  wagon  getting  water  and  mixing  the  poison. 

Although  the  plan  just  described  is  the  one  most  generally  used,  we 
think  that  adopted  by  Mr.  Trelease  during  the  present  season  is  prefer- 
able, requiring  as  it  does  fewer  hands.  This  method  is  illustrated  in 
Plate  XV. 

A  40-gallon  baixel  containing  the  mixture  is  placed  on  an  ordinary 
four-wheeled  wagon,  the  wheels  being  5  feet  apart,  and  the  lowest  axle 
23  inches  from  the  ground.  The  wagon  is  drawn  by  two  mules,  these 
walking  in  the  furrows  on  either  side  of  the  row  of  cotton  over  which 
the  wagon  passes.  One  hand  drives  the  team  and  two  others  provided 
with  fountain-pumps  distribute  the  ]K)ison  from  the  barrel.  In  this  way 
nine  rows  of  cotton  are  i)oisoned  each  trip  across  the  field.  In  ordinary 
cases  one  or  two  other  hands  with  a  team  can  keep  these  supplied  with 
water.  By  this  method  poison  can  be  applied  very  rapidly  and  with  a 
minimum  number  of  hands.  The  experiments  show  that  the  cotton  was 
not  seriously  injured  by  the  team  or  wagon,  although  much  of  it  was  as 
high  as  the  top  of  the  wagon-box,  and  there  was  none  that  was  not 
bent  as  the  axle  passed  over  it.  Certainly  the  time  and  labor  saved  will, 
except  in  cases  where  the  cotton  is  very  high  and  closely  interlocked 
between  the  mws,  more  than  pay  for  the  injury  done  to  the  cotton.  I 
suggest  the  following  improvement  to  the  apparatus  used  this  season: 
Have  a  cover  fitted  to  the  barrel  to  prevent  the  spilling  of  the  poison. 
This  cover  should  have  three  holes ;  one  for  a  dasher  (similar  to  that 
used  in  churns)  for  agitating  the  mixture ;  the  two  other  holes  to  admit 
the  hose  of  the  pumps.  The  dasher  may  be  worked  by  a  boy  or  the  men 
with  the  pumps. 

Although  the  method  above  described  is  the  most  practicable  yet 
devised,  we  feel  that  it  can  be  improved  upon.  Our  observations  con- 
vince us  that  the  thing  most  needed  is  a  machine  which  can  be  drawn 
by  one  or  two  horses  and  which  will  throw  a  spray  of  water  on  the  under 
side  of  the  leaves. 

The  present  modes  of  poisoning  are  defective  in  that  they  require  a 
large  force  of  hands,  often  when  there  is  much  other  work  to  be  done; 
and  what  is  a  much  more  serious  matter,  as  the  poison  is  aj)plied  to  the 
upper  side  of  the  leaves  of  tlie  plant,  the  young  larv^ai  are  not  killed 
until  they  are  large  enough  to  eat  through  the  leaves.  This  would  be 
of  less  inii)ortanee  could  the  poison  be  made  to  adhere  to  the  leaves; 
but  it  often  happens  that  the  mixtures  are  washed  off  the  plants  by 
rains  soon  al'tv^r  being  applied,  while  if  they  were  applied  to  the  lower 
surface  of  the  leaves  all  larvae  feeding  at  this  time  would  be  poisoned, 
iH'siih'is  there  being  less  liability  of  the  poison  being  washed  from  the 
I'lauts. 

A  machine  intended  to  meet  these  requirements  has  been  inveiitod  by 
Mr.  A\\  T.  Daughtry,  of  Selma,  xVla.  This  consists  of  a  lartce  cylin- 
drical reservoir  mounted  upon  wheels  and  i)rovidod  ^\ith  an  aicritfitor  for 
kcoifing  tlie  compounds  well  mixed.  Force-] mm ])s,  wliich  are  MorktMl 
l>y  p'nrinir  attnclied  to  the  hub  of  one  wheel,  ihivo  uir  into  ^hc  n-^.M- 
voir;  Vuv  [av.ssure  obtained  in  this  wiiy  forces  slrcunis  of  lluid  liiiot'-Ii 
liie  di^triI>lUing])ipcs;  eadi  i>ip(^  extonls  ncavly  1o  tlic  u'round  ;i!i«l  is 
bent  upward  at  the  end,  which  is  furnished  with  a  p'v  \\]]'dv  no/:d;s  iu 
this  way  a  line  si>ray  can  be  thrown  upon  the  lower  surface  of  thf  j 
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leaves.  The  machine  is  made  to  i)ass  over  two  rows  of  cottou,  and  the 
distiibutin|>"  pipes  are  so  arranged  that  four  rows  can  be  poisoned  at  a 
time.  Owinj^  to  its  great  weight,  the  machine  in  its  present  form  is  im- 
l)racticable,  but  the  idea  which  it  embodies  is  a  good  one.  ISlr,  Daugh- 
try\s  machine  was  patented  February  19, 1878,  Ko.  200^^70.  It  is  ligured 
in  the  special  report,  p.  232. 

Mr.  John  A.  ^\''olf^am,  of  ]Vreyersville,  Tex.,  has  also  invented  a  ma- 
chine which  throws  aline  spray  upon  the  lower  surface  of  the  leaves. 
An  application  for  a  patent  of  this  macldnc  is  now  before  the  Patent 
Office. 

Mr.  John  W.  Johnson,  of  Columbus,  Tex.,  has  patented  a  machine 
for  distributiug  liquid  poisons  ui)on  cotton  plants.  This  machine  has 
been  used  to  a  considerable  extent  in  Texas ;  it  is  represented  in  Plate 
XVI,  Figs.  2  and  3. 

The  following  description  will  explain  its  worJiings : 

This  invention  relates  to  certain  impi-oToments  on  tbat  ibv  Avliieli  I  tiled  an  a]ipU- 
cation  for  letters  patent  on  the  22dclay  of  September,  1H73;  and  the  invention  con- 
sists in  a  tank  provided  with  a  double-actina;  force-pump,  conmuuiicating  with  a  pipe 
and  branches  similar  to  tliose  described  in  my  application  aforesaid,  the  pump  being 
<Mmneclcd  by  a  pitman  with  one  of  the  wheels  upon  which  the  tank  is  supported, 
whereby  the  pump  is  oi)erated  automatically  as  the  apparatus  is  drawn  along,  tho 
wheels  upon  which  tho  apparatus  is  supported  bein^  much  smaller  in  diameter  than 
ordinary  cart  or  wagon  wheels,  and  attached  to  the  tank  by  means  of  vertical  bars, 
Avhereby  tho  apparatus  is  enabled  to  pass  over  the  rows  of  <otton  plants  without  in- 
juring them,  while  at  tho  same  time  tho  dimensions  of  the  wheels  are  such  as  to  give 
the  requii-ed  number  of  strokes  to  the  pump-lever  necessary  to  the  producing  of  a 
constant  and  full  volume  of  spray  from  the  pipes. 

In  the  accompanying  drawing 'A  reprcseiitathe  tank  coutaiuingthe  liquid  compound 
described  in  my  anplication  aforesaid.  Instead  of  jdacing  it  uj»ou  an  ordinary'  cart 
or  wagon  and  working  the  pvmip  by  hand,  I  atlaclithetanktoa  jdatform  or  cart-bed, 
B,  provide4l  with  two  wheels,  C.  These  wheels  are  much  smaller  than  ordinary  cart- 
wheels, being  about  twenty  or  twenty-four  inches  in  diamettT,  in  order  to  give  the  re- 
quired number  of  revolutions  necessary  to  the  successful  operation  of  the  pump.  In 
order  to  place  the  cart-bed  at  such  an  elevation  a^  to  enable  it  to  ])a58  over  the  rows 
of  cotton  plants  without  injuring  tlieni,  I  atracli  to  each  side  the  upper  end  of  a  bar, 
tho  lower  end  of  which  is  bent  outward  ami  formed  into  a  s])in<Ue  or  axle  for  the 
wheel.  These  bars  aie  of  sneh  length  that  when  tlie  wheels  are  in  place  the  height 
of  the  cart-bed  from  the  ground  is  equal  to  that  of  a  vehicle  provided  with  wheels 
from  five  to  six  feet  in  diameter.  Tlu^  wheels  C  may  b<^  of  cast-ivrm,  and  the  bars  D 
may  bo  of  wood  or  ii-on,  as  may  be  preferred.  Ono'of  the  wheels  C  has  a  crank-])iu, 
r,  formed  on  or  attached  to  it  at  a  suitable  distance  from  the  center,  audio  this  crank- 
pin  is  attached  the  lower  end  of  a  ])itman,  E,  the  upper  end  of  which  is  attached  to 
the  x>unrii>-lever  G.  By  this  airangement  the  pumj^  is  operate<l  automatically  as  the 
apparatus  is  drawn  over  the  field,  thus  disi>ensing  with  tlio  labor  of  one  man  for  op- 
erating tho  pum]).  The  pipe  and  branches  are  an*anged  and  eonneeted  with  the  pum]) 
in  a  similar  maimer  t(»  that  shown  in  my. application  aforesaid,  the  supply-pipe  HIk;- 
ing  provided  with  a  stop- valve,  J,  to  regulate  tho  flow  of  the  liquid.  The  brauch- 
pipes  K  are  roatle  (»f  (^ast  metal,  instead  of  sheet -metal^  as  shown  in  my  application 
aforesaid,  and  instead  of  eon'iijrntin<r  the  metal  as  therem  shown,  I  form  the  grooves 
I  on  the  inner  surface,  either  during  the  process  of  casting  or  by  planing  or  cutting 
tliem  out  afterwartl,  jus  may  be  preferred.  Tho  branch  pipes  thus  formed  are  cheaper 
and  more  durable  than  those  formed  of  corrugated  sheet-metal. 

Dry  poisons, — The  dilntion  of  poisons  with  powdered  snbsta-nces  in- 
stead of  water  ha.s  been  ado])ted  to  n.  eonsiderabk^  extent,  and  in  some 
I'espects  is  far  snperior  to  the  latter.  The  greatest  obstacles  that  planters 
have  had  to  encounter  in  the  destmction  of  cotton  worms  is  the  removal 
of  the  poison  from  the  ])lants  by  rain.  It  frequently  occui'S  that  before 
a  planter  has  completed  poisoninj^r  a  field  a  sudden  rain  undoes  the  work 
Just  performed.  This  obstacle  is  especially  serious,  as  the  rainy  seasons 
are  notably  those  in  which  the  worms  most  i^apidly  multiply.  In  fact, 
many  planters  have  been  discouraged  and  abandoned  the  use  of  poisons 
on  this  account.  This  difftculty  is,  to  a  great  extent,  obviated  by  the 
use  of  Hour  as  a  diluting  substance.    The  flour  combining  %vith  dew  or 
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rain  forms  a  paste  which  .sluca  the  poison  to  the  leaves.  This  fact  has 
becD  so  well  establisshed  that  it  is  iiimecessaiy  to  enlai^ge  upon  it.  A 
8in<jle  instance  may  be  cited  as  an  example:  During  the  present  season, 
on  Capt.  George  O.  Bakers  i)lantation  at  Selma,  Ala.,  the  mixture  known 
as  TtoyalFs  patent  withstood  five  days  of  continual  rain. 

Onr  exi)eriments  show  that  poison  mixed  with  flour  alone  adherer 
nearly  as  well  as  the  above-named  mixture,  resin  and  dextrine  seeming 
to  have  but  little  action.  It  was  also  found  that  flour  can  be  diluted  to 
a  certain  extent  by  gy])sum  or  land  ])]aster.  IJut  poison  mixed  with 
iflaster  alone  adhered  but  little  better  than  when  applied  with  water. 

Another  advantage  gained  by  the  use  of  dry  poisons  is  that  there  is 
less  danger  of  injuring  the  cotton  than  when  water  is  used. 

The  .srieat  objection  to  this  method  of  poisoning  is  its  cost,  the  i)rice 
of  the  flour  adding  materially  to  the  expense ;  and,  also,  no  way  han  yet 
been  devised  and  brought  into  general  use  of  applying  dry  mixtures  as 
rapidly  and  easily  as  liquid  i>oisons  )nay  be  ai)i)lied.  We  believe,  how- 
ever, that  unless  sojue  method  is  devised  for  throwing  a  spray  of  liquid 
poison  upon  the  lower  suriace  of  the  leaves,  where  it  will  be  less  liable 
to  be  washed  off  by  laiu,  dry  i>oisons  will  be  iou)id  laost  practicable; 
and  we  feel  sure  that  the  objections  of  the  exjjcnse  can,  to  a  great  ex- 
tent, be  removcil.  Further  experiments  are  necessary  to  devise  a  cheaper 
method  of  distributing  powdered  substances  over  plants,  and  to  detei- 
niine  to  what  extent  the  flour  may  bo  profitably  replaced  by  planter  or 
some  other  cheap  material.  The  cost  of  the  flour  can  doubtless  be  les- 
<sened  by  using  a  poorer  quality,  which  might  be  manufactured  for  the 
puri>ose  from  inferior  or  injiued  wheat.  If  a  machine  could  be  invented 
by  which  a  mixtiue  of  one  pound  of  Pans  green  and  two  iwuuds  of  flour 
could  be  quickly  and  evenly  distributed  over  an  acre  of  plants,  the  siune 
end  would  be  gained. 

The  simplest  method  of  ai^plying  dry  poisons,  and  the  one  most  gener- 
ally used,  is  by  means  of  a  tin  vessel  holding  about  a  gallon,  provided 
with  a  handle  and  having  a  bottom  made  of  perforate<l  tin.  By  means 
of  this  the  poison  can  be  sifted  over  the  ])lants.  This,  however,  is  a 
slow  i^rocess,  as  only  one  row  at  a  time  is  poisoned. 

Some  jflanters  practice  sowing  the  mixture  when  there  is  a  light  wind, 
being  in  this  way  enabled  to  poison  several  rows  at  once.  Aside  from 
the  fact  that  the  conditions  favorable  for  this  method  cannot  be  relied 
upon,  the  poison  cannot  be  as  thoroughly  distributed  as  is  desirable. 

A  device  has  been  invented  by  Mr.  J.'W.  Young,  of  Southfield,  Mich., 
for  dusting  Paris  green  upon  potato-vines ;  by  nieans  of  this,  two  rows 
can  be  poisoned  at  once.    The  form  is  shown  in  Plate  XVl,  flg.  1. 

The  weight  of  the  ap])aratus  is  balanced  upon  the  shoulders  by  means 
of  a  neck-yoke,  thus  leaving  the  hands  and  arms  free  to  move  the 
handles.  ]^]ach  handle  is  attached  to  a  brush  that  works  hoiizontally 
across  holes  in  the  bottom  of  the  can.  The  cans  are  adjustable  to  the 
width  of  the  rows  or  height  of  crop.  Doubtless  this  machine  would  be 
found  much  better  than  the  hand-dusters,  es])e(ially  when  poisoning 
small  cotton. 

Plate  XVI,  fig.  4,  re])resents  a  machine  patented  by  Mr.  Nicholas  A. 
Davis,  of  Busk,  Tex. 

Xo.  1  represents  the  invention  attached  to  a  Ciirt;  2s^o.  2  is  a  cross- 
section  through  the  line  y  ij. 

In  the  (Irawinfrs,  A  represents  an  ordiuary  farm-cart,  across  the  rear  end  of  -wliieli  is 
fiecuredthe  horizoiital  sliaft  U,  having  its  bearings  in  the  arms  v  e,  )»rojec'ting  behind 
the  cart.  On  the  shal't  J>,  1  ]»hu'o  two  or  moi"A  loosoly-revolving  pen'orated  cyliiideri^ 
£i  being  revolved  upon  the  6hait,  which  eanies  a  pulley,  a,  over  which  a  band  or  cord 


Digitized  by 


Google 


326         REPORT  OF  THE  COMMlSSlOKER  OP  AGRICULTURE. 

works,  passing  to  tho  bub  of  the  cart-wheel,  from  which  it  receives  motion,  and  thus 
causes  the  shaft  B  to  revolve  when  the  cavt  is  in  motion,  and  the  shaft,  carrying  the 
perforated  cylinders,  previously  tilled  with  the  })()WfUred  jioison,  causes  tho  poison  to 
be  sifted  out  and  distributed  over  the  cotton  plants.  Attached  to  the  inner  end  of 
each  of  the  outside  cylinders  is  a  spiral  spriuji,  />,  coiled  around  the  shaft  A,  and  so 
arranged  as  to  secure  an  easy^  gentle,  lateral  motion  to  the  cylinders  in  case  of  a  sud- 
den jar  given  to  the  machine,  and  thus  prevent  too  great  a  discharge  of  the  x>oisou  at 
any  one  point. 

It  is  evident  that  a  similar  sprinfr  may  be  used  at  tho  opposite  end  of  the  cylinders, 
so  as  to  check  the  jar  in  both  directions. 

From  the  above  descn])tion  of  the  invention,  it  is  evident  that  it  could  be  affixed 
to  any  kind  of  frame  moving  on  wheels,  and  by  a  hand-crank  and  ordinary  cog-gear- 
ing be  successfully  worked. — [Patent  No.  154051,  dated  September  7,  1874.] 

Many  otber  macbiues  hare  been  invented  for  the  distribution  of 
poisons,  both  wet  and  dry.  We  figured  and  described  several  of  them 
in  our  special  report.  But  as  they  luive  not  to  ©ur  knowledp:e  been 
thoroughly  tested  as  yet,  we  cannot  in  our  limited  space  reproduce  the 
figures  and  descrii)tions  here. 

Destruction  of  larvae  by  machinery. — Two  machines  have  been 
invented  and  patented  for  the  purpose  of  brushing  the  wonns  from  the 
cotton  plant  and  destroying  them.  Both  of  these  machines  are  figured 
in  the  special  repoit  (pp.  253--L'o5);' neither,  so  far  as  I  have  been  able  to 
ascertain,  have  come  into  general  use.  It  is  doubtful  if  a  practical 
machine  of  this  kind  can  be  coiistiiicted,  owing  to  tho  danger  of  knock- 
ing off  the  bolls  of  cotton  when  in  operation. 

Destruction  of  pupae. — Although  the  collection  and  destruction 
of  the  pupae  of  Aletia  at  the  season  during  which  the  greatest  damage 
is  done  would  be  impracticable,  much  good  could  be  accomplished  in 
this  way  if  attempted  at  the  proper  time.  Early  in  the  season,  while 
the  cotton  plants  are  small,  it  is  an  easy  matter  to  detect  the  presence 
of  pupae  by  searching  for  the  folded  leaves  containing  them.  As  al- 
ready suggested,  when  treating  of  the  collection  of  larvae  by  hand,  it 
doubtless  would  be  profitable  to  offer  the  negroes  a  prize  for  each  pupa 
obtained  at  this  time.  The  folded  leaves  are  so  easily  observed  that 
with  little  care  nearly  every  pupa  in  a  field  could  be  collected  while 
chopping  out  the  cotton  in  the  spring.  In  the  autumn  many  pupae 
could  be  destroyed  by  collecting  together  and  burning  the  weeds  in  the 
leaves  of  which  the  larvae  have  webbed  up.  This  should  be  done  as 
soon  as  possible  after  the  last  brood  webs  up,  and  beiore  the  moths 
emerge  from  tho  pupae  state. 

Destruction  of  moths. — The  two  most  successful  methods  of  de- 
stroying the  moths  that  have  been  used  are  the  placing  of  sweetened 
l>oisoned  solutions  about  the  cotton  fields  and  the  use  of  fires  or  lanterns 
so  arranged  that  the  moths  can  fly  into  the  blaze,  or  so  that  they  can  be 
destroyed  in  some  other  way. 

{a,}  poisoned  sayeets. 

We  have  already  shown  how  the  moth  of  the  cotton-worm  is  attracted 
to  sweets,  as  the  nectar  of  various  plants,  ripe  and  decaying  fruits,  and 
this  proclivity  very  naturally  suggests  the  use  of  poisoned  baits.  Years 
ago  this  was  practiced  very  much  more  extensively  than  at  the  present 
day.  Mr.  Glover  long  recommended  this  remedy  in  the  Department  of 
Agriculture  Eeports,  his  first  mention  of  it  being  a  detailed  account  of 
the  phenomenal  success  of  Col.  B.  A.  Sorsby,  in  the  report  for  18«>5. 
The  old  files  of  the  Southern  agricultural  papers  contain  frequent  men- 
tion of  the  use  of  the  method.  One  of  the  most  remarkable  statements 
was  contained  in  the  Southern  Cultivator  (Vol.  VIIl,  p.  132)  to  the  effect 
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that  the  wiiter  had,  with  80  plates  of  poisoned  molasses  and  vinegar, 
averaged  1,000  moths  a  night  throughont  the  season. 

The  answers  of  correspondents  to  question  7a  of  the  1878  circular 
show  that  this  remedy  has  almost  entirely  fallen  into  disuse.  Some 
planters,  ho;wever,  still  believe  in  its  eflBcacy.  We  may  quote  the  fol- 
lowing: 

But  few  efforts  have  been  made  to  destroy  the  moths,  farmers  of  late  years  chiefly 
relying  on  poisoning  the  worms ;  however,  the  idea  is  gaining  foothold  that  it  is  bet- 
ter to  try  and  destroy  the  moth  and  thereby  prevent  the  appearance  of  the  worm  iu 
destnictive  numbers.  The  best  mode  seems  to  be  to  set  up  liehts  in  the  iield  above  or 
fai  front  of  some  sweet  adhesive  substance.  Moths  appear  to  be  attracted  by  all  sweet 
substances.  I  have  seen  them  attracted  by  thousands,  after  the  first  brood  had  web- 
bed up,  t^  dried  peaches  that  were  dried  on  boards  in  the  sun,  and  had  been  covered 
up  at  night  with  boards,  the  moths  collecting  hj  thousands  under  the  covering  of  the 
dried  peaches,  hundreds  being  killed  by  a  lamp  m  a  short  time.  A  mouse  made  a  nest 
with  the  dead  moths  the*  same  night. — [J.  H.  Krancher. 

Watermelons  cut  open  and  spread  around  with  jirsenic  sprinkled  on  wiU  kill  the 
moth. 

I  used,  with  full  effect,  the  arsenite  of  soda  combined  with  a  little  vinegar  and  mo- 
lasses. I  did  not  use  any  intoxicating  liquids,  as  I  was  fully  satisfied  that  every  moth 
imbibing  the  poisoned  sweet  was  instantly  killed ;  none  of  the  dead  appearing  at  any 
appreciable  distance  from  the  pans. — [W.  J.  Jones. 

Little  or  no  efibrt  has  been  matle.  My  opinion  is  that  something  should  be  done 
with  poisoned  molasses  and  fires  or  lamps.  A  few  nights  a^o  I.  placed  a  cup  three 
inches  in  diameter,  with  a  little  molasses  in  it,  a  distance  from  lights  and  cotton 
plants,  and  found  six  moths  in  it  next  morning,  all  of  them  cotton-caterpillar  moths. 
A  year  or  two  ago  I  divided  an  overripe  watermelon  and  placed  it  in  a  similar  posi- 
tion, and  by  eight  o'clock  at  night  there  were  50  or  75  moths  feeding  on  it. — [Jno. 
Bradford,  Leon  County,  Florida. 

The  following  testimony  is  from  Dr»  Anderson : 

As  an  instance  of  the  effect  of  light  and  its  fondness  for  sweets,  I  will  mention  what 
a  neighbor  told  me,  and  for  which,  to  a  great  extent,  I  had  ocular  demonstration.  He 
was  engaged  in  boiling  sirup  fr-om  the  first  of  September  to  the  last  of  October.  His 
yard,  where  the  evaporating  pan  was,  opened  upon  a  field  of  60  or  80  acres  of  cotton. 
He  each  morning  found  his  pan  covered  with  moths,  and  from  first  to  last  thought  he 
had  emptied  out  one  bushel  of  moths.  Another  case  showing  strikingly  the  effect  of 
lights  and  sweets  was  told  me  by  a  highly  valued  Texas  correspondent.  A  neighbor  of 
his,  by  the  use  of  lights  and  poisoned  sweets,  had  made  1,000  bales  of  cotton  on  1,000 
acres,  while  his  neighbors  who  had  not  used  them  had  been  badly  damaged. 

During  the  season  of  1878  experiments  were  made  by  Professor  Smith, 
at  Tuscaloosa,  Ala.,  in  the  latter  part  of  the  season,  and  by  Professor 
Willet  and  myself  earlier.  Concerning  Professor  Smith's  residts,  we 
quote  from  his  letters : 

October  10,  1878. — Since  writing  to  you  last  I  have  done  all  I  could  towards  observ- 
ing the  habits  of  the  moths,  experimenting  with  poisoned  sweets,  «fcc.  As  yet  I  have 
not  been  fortunate  in  getting  a  solution  by  which  the  moths  are  readily  killed.  I  have 
tried  corrosive  sublimate  and  arsenions  acid,  and  with  them  molasses  and  water  in 
various  proportions.  The  solutions  I  have  smeared  upon  pine  trees  standing  in  the 
field,  upon  little  shelves  set  up  at  places  in  the  field,  and  upon  a  dish  placed  upon  a 
stump.  To  one  pine  tree  in  particular  the  moths  seemed  to  be  attracted  most  strongly. 
The  shelves  attracted  vei-y  few  comparatively.  I  am  still  engaged  in  these  trials  with 
shallow  dishes  with  perforated  shelves,  according  to  your  suggestion,  and  I  shall  let 
you  know  if  I  find  out  anything. 

October  16. — Since  writing  you  last  I  have  continued  my  experiments  with  various 
poisoned  sweets  ;  but,  I  am  sorry  to  say,  with  but  ver^  poor  success  so  far  as  killing 
the  moth  is  concerned.  I  have  used  for  poisons  arsenions  acid,  corrosive  sublimate, 
strychnia,  and  potassium  cyanidi ;  these  I  have  mixed  in  varying  proportions  with 
rum  and  sweetened  water.  The  bait  appears  to  be  attractive  enough  and  I  see  the 
moths  partaking  of  it,  and  yet  no  dead  moths  are  visible  next  morning.  The  propor- 
tion of  rum  which  I  have  mixed  with  these  poisons  has  been  sometimes  one- half,  and 
from  that  down.  Of  the  poisons  named  above,  the  potassium  cyanidi  is  perhaps  most 
easily  soluble  in  the  liquids  used.  Smearing  the  sweetened  liquids  upon  the  trunks 
of  trees  is,  according  to  my  experience,  the  best  way  ot  exposing  them;  I  have  not 
seen  many  moths  around  the  dishes  set  u^)  on  shelves  and  on  stumps.    I  constnicted  a 
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shelf  a/?ain8t  a  pine  tree  and  upon  that  placed  a  dish  with  the  sweets,  and  provided 
•with  a  tloatiug  perforated  platform.  The  tree  was  at  the  same  time  smeared  with  the 
liquid,  and  upon  visitinijthe  plac«  after  dark  I  noticed  a  niimher  of  mothson  the  tree, 
on  the  smeared  shelf,  aixlon  the  dish  with  the  platform,  those  on  the  dish  heing  much 
less  numerous.  *  *  "^  About  the  time  that  the  worms  were  moving  off  and  web- 
hing  up,  very  few  moths  visited  the  sweets  at  night  for  several  nights,  but  last  night 
and  the  night  before  that  they  were  more  abundant.  Perhaps  the  cool  weather  was 
the  cause  of  their  being  absent  for  several  nights,  since  they  have  come  in  nnmbers 
again  after  the  warmer  nights  have  set  in. 

Novimber  4,  1878. — 1  send  by  to-day's  mail  a  few  specimens  of  the  moths  attracted 
by  my  baits.  No.  1  is,  1  presume,  AUtla  {Aleiia  argillacca)]  No.  2  is  Afjrotis  ypsilon, 
always  present  iri  cold  as  well  as  warm  weather,  and  No.  3  {Leucania  unipuneta)  also; 
No.  4  (Auqyfiigyra,  sp. )  resembles  3  and  mav  be  same  species  j  No.  o  (Orthoaiaferruginoidea) 
I  see  occasionally  on  warm  evenings;  No.  6  (Chrysis,  sp.)  I  found  to-day.  I  sboald 
be  very  glad  to  get  the  names  of  the  specimens  as  they  are  numbered.  I  inclose  a 
lew  of  the  chrysalides  of  the  last  brood  of  worms. 

The  evening  of  October  26  was  warm  (GCP  at  7  p.  m.),  and  more  than  50  cotton-moths 
were  counted  at  my  baited  tree.  It  rained  before  morning  and  then  cleared  oflFcold,  so 
that  on  the  27th  and  28th  no  moths  were  seen.  Op  the  29th  it  was  warm  and  cloudy 
and  rained  slightly,  and  I  counted  7  or  8  Aleiia  moths.  On  the  30th,  31st,  Ist,  and  2d 
cold  and  frosty  nights ;  no  moths  seen. 

Professor  Smith  continued  his  sugaring  all  through  the  winter,  cap- 
turing many  other  moths,  but  no  Aletia  later  than  December  1. 

The  observations  of  Professor  WilJet  and  myself  were  reported  by 
Professor  Wille^as  follows : 

Peaches.— Professor  Comstock  learned  in  Alabama  that  the  Aletia  moths  had  greatly 
injured  the  August  crop  of  peaches.  On  the  night  of  September  10  Professor  Comstock 
placed  two  peaches — clear-stoned  and  quite  ripe — one  on  each  side  of  two  stumps  on 
whose  sides  molasses  had  been  smeared,  and  visited  them  at  9  p.  m.  We  (Prot  ssor 
Comstock  and  myself,  Professor  R.  having  left  for  Washington)  found  20  Aletia  moths  on 
one  peach  and  15  on  the  other,  notwithstanding  the  molasses.  At  7  o'clock  next  morn- 
ing nearly  as  many  moths  were  at  the  peaches,  though  the  sun  was  an  hour  high.  One 
peach  had  a  hole  oiie-thirty-second  inch  in  diameter,  and  the  peach  had  l)een  eaten 
out  underneath  the  skin  to  a  depth  of  one-fourth  inch  and  a  diameter  of  1  inch.  The 
other  peach  had  5  holes,  not  so  large,  and  probably  50  excoriations  one-fourth  inch  in 
diameter.  They  clustered  most  about  the  stem  end,  whore  they  could  thrust  in  their 
bills  without  eftbrt. 

September  12. — The  halves  of  the  same  i>each,  opened,  were  placed  out  last  night, 
and  10  Aleiia  and  1  other  moth  were  found  at  them  this  morning. 

Some  dHed  peaches  (with  skins  on)  having  been  soaked  in  water,  were  placed  out  at 
same  time,  but  no  moths  were  found  at  them.  After  returning  here,  two  hard  peaches 
were  put  in  a  jar  where  some  moths  had  hatched  from  chrysalideii ;  the  moths  were 
almost  famished  and  iumiediately  clustered  over  the  peaches,  but  failed  to  make  any 
impression  on  them. 

POISOXIXG  TDE  MOTHS. 

1.  Molasses. — Mixed  Fowler's  solution  of  arsenic  with  oommon  molasses,  1  table- 
spoonful  to  H  pints,  and  placed  some  in  tin  pan,  with  floating  perforated  cover  of  tin, 
as  suggested  by  Professor  Riley.  After  about  two  hours  we  found  2  Aletia  and  2  other 
motbs  sipping ;  n»*xt  morning  probably  a  dozen  of  Al^Ha  and  other  moths  were  found 
drowned  in  the  molasses,  having  insinuated  down  by  the  sides  of  the  cover ;  none  dead 
on  the  ground. 

Mixed  some  of  same  poisoned  molasses  with  sirups  of  strawberry,  orange,  and  pine- 
apple, and  with  rnin,  vinegar,  and  lager  beer,  and  smeared  on  trees  and  stumps  in  the 
cotton  field  and  adjoining  foivst.  At  9  p.  m.  foimd  I  Aletia  and  2  other  moths  at  thd 
vinegar  and  2  Aletia  at  tlie  beer ;  at  7  next  morning  found  only  one  feeble  Aletia  at  tha 
heer.     The  poison  did  not  seem  to  be  strong  enough. 

2.  Peaches. — Stiptember  12,  we  put  out  in  the  cotton  field,  in  large  paper  boxes — 

a.  Peaches  (halves)  thickly  sprinkled  with  white  arsenic. 

b.  Peaches  (halvKsjdrendied  with  Fowler's  solution. 

c.  Dried  peaches  (soaked)  covered  with  white  arsenic. 

d.  Dried  peaches  (soaked)  with  Fowlers  solution. 
Visited  boxes  next  moniing  with  the  following  result: 

a.  Five  dead  Ahiia,  2  disabled  Aleiin. 

b.  Two  dead  Ahtiaj  1  dying  Aletia, 

c.  Two  Ah'tia  in  box  not  dead. 

d.  Xo  moths  of  any  kind. 
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As  peaches  seemed  so  attractive,  we  desired  to  have  tested  the  poisons  further  with 
peach  preserves  and  canned  peaches,  hut  a  northeast  gale  prevailed  until  the  last  day 
of  our  stay,  and  the  moths  had  then  almost  entirely  disappeared. 

My  own  opinion  is  that  peaches,  in  some  form,  will  be  the  best  vehicle  for  poison  for 
the  moths. 

A  letter  from  Judge  Bailey,  of  Marion,  Ala.,  contains  the  following, 
bearing  upon  this  point : 

One  fanner  informed  me  that  the  moths  utterly  destroyed  a  large  fig  crop  in  less 
than  a  week.  Another  informed  me  that  all  his  best  apples  w  ere  punctured  and  sucked 
into  a  sort  ot  honey-comb  work  by  the  cotton-miller.  A  physician  in  the  northwest 
part  of  the  country  assured  me  that  the  army-worm  sucked  his  grapes  dry  in  three 
nights.  I  know  the  moths  are  strongly  attracted  by  cider  pomace  ii'om  the  cider-mill. 
They  feed  upon  ripe  persimmons  with  great  avidity.  I  obst^rved  them  around  a  tree  of 
this  kind  on  my  lot  as  late  as  the  21st  of  November  last.  While  they  were  feeding  on 
the  fruit  of  this  tree  I  made  some  eflforts  to  poison  them,  but  with  poor  success.  I 
tried  several  poisons  handed  me  by  an  ai>othecary ;  only  one  ha<l  any  etfect.  It  was 
cobalt,  finely  powdered,  and  mixed  with  the  fruit  mashed  with  a  small  quantity  of 
honey.  The  flies  sought  the  bait  in  great  numbers,  but,  like  bees,  they  sucked  their 
fiU  and  left ;  only  nine  were  found  dead  around  the  saucer  containing  the  poison. 

With  respect  to  observations  the  present  year,  the  following  from  Mr. 
Trelease-s  report  will  give  the  results  at  which  he  arrived : 

Since  the  perfect  form,  or  moth,  of  Aletia  is  known  to  feed  upon  sugared  substances 
and  fruits,  and  since  it  is  known  to  be  attracted  by  light,  to  a  certain  extent,  it  has 
been  thought  possible  to  destroy  the  moth  by  allowing  it  to  feed  on  poisoned  sweets, 
or  by  employing  this  food  or  lights  to  attract  it  into  traps  of  various  sorts. 

As  win  be  seen  by  referring  to  my  report  on  the  food  of  these  moths,  they  are  at- 
tracted in  large  numbers  by  ripe  apples,  peaches,  and  grapes,  beside  one  or  two  other 
less  common  truits ;  but  I  signally  failed  to  attract  them  in  numbers  to  my  mixtures 
of  molassi^s  or  sugar  and  various  substances.  Though  no  experiments  on  a  large  scale 
were  conducted,  I  feel  confident  that  poisoned  dishes  of  ripened  and  slightly  ferment- 
ing fniits  which  have  been  bruised  may  be  advantageously  employed  for  the  destruc- 
tion of  these  moths,  by  placing  them  about  the  cotton  fields  when  the  moths  are  fly- 
ing, I  would  recommend  that  tbis  be  tried,  especially  on  warm  days  in  winter,  when 
the  moths  are  allured  from  their  hibemacula,  in  the  early  spring,  and  in  the  fall,  after 
the  brood  which  destroys  the  cotton  has  emerged  as  moths. 

From  all  observations  it  seems  probable  that  a  preparation  of  over- 
ripe fruit — peaches,  melons,  mashed  apples,  or  persimmons — will  be  su- 
perior to  any  other  sweet  mixture  for  the  puipose  of  attracting  the 
moths,  although,  as  shown  by  Professor  Smith,  one  half  each  of  rum  and 
molasses  and  water,  when  smeared  upon  th^  trunks  of  trees,  has  proved 
attractive. 

Actual  results  with  poisons  have  proved  rather  unsuccessful,  but  this 
may  be  owing  to  the  fact  that  the  moths  fly  away  to  die.  As  regards 
the  best  poison.  Judge  Jones  seems  to  have  ha<l  excellent  success  with 
ai^senite  of  soda,  while  Judge  Bailey  considers  the  so-called  '< cobalt ''* 
the  best  thing  that  he  tried.  It  is  called  "  bine-stone '^  or  *•  fly-stone,'^ 
and  is  customarily  used  in  ily  poisons. 

And  now,  as  regards  the  advisability  of  an  extensive  use  of  poisoned 
sweets,  it  is  a  question  for  every  planter  to  decide  fur  himself  from  the 
evidence  laid  down. 

There  can  be  no  doubt  but  that  it  would  be  an  excellent  plan  to  try  it 
in  those  regions  where  hibernation  is  suspected  on  the  spots  where  the 
worms  first  appear.  The  sweets  should  be  put  out  in  these  places  in  early 
spring  and  also  in  late  fall.  The  importance  of  the  latter  is  evinced 
from  the  fact  of  Professor  Smith's  success  in  October.  There  can  cer- 
tainly be  no  doubt  but  that  every  moth  killed  saves  the  planter  from 
a  great  many  worms,  but  the  hibernating  moths  are,  of  course,  of  im- 

*  The  ordinary  cobalt  of  drnsrpsts  is  nothing  more  or  loss  than  impure  metullio 
arsenic,  costing  from  6  to  15  cents  p^r  pound.  Called  cobalt  on  account  of  fonner  laws 
against  the  selling  of  arsenic  in  England. 
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mensely  greater  importance  than  those  of  any  of  the  succ^^eding  broods. 
Concerning  the  hiter  broods,  the  cost  of  j)(>isoniug  must  be  set  against 
the  numbers  of  moths  killed,  and  eacli  planter  must  decide  for  himself 
whether  it  will  pay  him  to  continue. 

FIEES,  TRAP-LANTERNS,  ETC. 

For  many  years  the  practice  of  building  largo  fires  at  different  i>ointa 
tlirough  the  cotton  fields  for  the  purpose  of  attracting  the  moths  into 
the  flame  was  prevalent.  The  use  of  such  fires  was,  liowever^  discour- 
aged by  a  class  of  planters,  whose  opinions  were  thus  expressed  by  a 
writer  in  De  Bow's  Kevies^: 

I  have  tried  this  remedy,  and  have  remained  in  my  cotton  field  after  dark  to  watch 
the  effects  of  the  lire  on  these  flies.  I  did  not  see  as  many  destroyed  as  I  expected 
when  I  took  into  consideration  the  quantity  I  knew  to  he  in  the  field.  The  most  of 
those  I  saw  approach in^j  the  fire  seemed  to  he  repelled  or  diver^^ed  off  on  nearing  it, 
or  they  would  rehound  high  ahove  it  and  escape  destruction.  On  seeing  this  I  came 
to  the  conclusion  that  the  neat  of  the  large  iires  extended  too  far  around,  and  that 
they  felt  it,  and  turned  off  hefore  heing  near  enough  to  he  destroyed. 

As  a  result  of  this  belief  and  of  the  evident  fact  that,  unless  gene- 
rally practiced,  a  fire  upon  one  plantation  would  serve  only  to  attract 
moths  from  neighboring  plantations,  concentrating  them  upon  one  crop, 
the  custom  ha^  fallen  into  disuse. 

The  first  of  these  objections  cannot  be  urged,  however,  against  the 
use  of  trap-lanterns.  As  a  good  instance  of  the  success  of  these  last, 
we  quote  the  following  from  the  monthly  reports  of  this  department  for 
1867: 

Parish  ofJeffersortj  Loumana. — Allow  me  to  call  your  attention  to  the  destmction  of 
the  cotton  crop  hy  the  worms,  which  appear  to  increase  yearly.  In  1864  I  planted 
ahout  100  acres  in  cotton.  In  July  the  worms  made  their  appearance.  Having  no 
experience  in  raising  this  crop,  I  searched  in  the  agricultural  reports  for  information. 
Mr.  Glover  recommended  the  burning  of  trap-lantenis,  and  I  made  three  of  them  with 
a  coal-oil  lamp  and  tin  hasin,  with  soapsuds  underneath,  and  burned  them  every 
night.  The  first  night  I  caught  about  75  millers  and  innumerable  other  insects.  The 
number  increased  to  300  millers,  and  then  gradually  diminishfHl  to  none.  For  three 
weeks  after  the  crops  of  ray  neighbors  were  ckstroyed ;  I  found  only  a  few  of  my  plants 
attacked;  about  the  last  week  of  the  three  I  caught  no  millers,  but  all  at  once  the 
catch  was  75 ;  next  night  150,  then  300,  and  even  up  to  500.  The  worm,  however, 
graduaUy  made  its  appearance  more  and  more,  until,  in  the  middle  of  August,  my 
cotton  was  stripped  of  every  leaf  and  bloom.  The  worm  then  turned  into  pupa.  In 
ten  days  after  this  the  miller  again  appeared.  Meanwhile  the  cotton  had  si^routed 
again  and  was  in  full  bloom,  when  the  third  brood  made  its  appearance  in  immense 
numbers.  In  three  days  evei-y  leaf  and  young  boll  was  eaten,  and  the  worm  was 
eating  the  hark  of  the  plant  and  the  glazed  protection  of  the  nearly  matured  bolls. 
The  heavy  rains  of  September  soak  ml  into  the  bolls  and  rotted  them.  I  made  only  3 
hales  of  cotton.    In  July  the  prospect  was  good  for  at  least  75  bales. 

My  opinion  is  that  if  every  planter  would  commence  burning  a  lantern  in  each 
five  acres,  from  the  latter  part  of  June  to  the  middle  of  September,  for  a  few  years  in 
succession,  both  the  boll-worm  and  the  cotton-worm  would  be  destroyed.  The  boll- 
worm  destroys  ahout  one-half  the  crop  with  us.  This  year  none  of  my  neighbors  raise 
cotton.  I  have  planted  about  five  acres,  and  shall  burn  one  lamp,  and  inform  the  de- 
partment of  the  result.  Cost  of  lantern  and  basin  about  $1.50,  and  the  oil  will  not 
cost  over  $1,  so  that  if  the  increase  is  only  10  pounds  to  the  acre  it  will  more  than 
pay  the  expense.  The  first  night  I  used  the  lantern  on  a  haiTel,  but  the  insects  were 
alive  in  the  morning,  and  it  was  considerable  trouble  to  kill  them.  Afterwards  I  used 
the  soapsuds,  as  it  tilled  all  the  insects  at  once. 

The  following  extract  from  a  letter  of  Mr.  E.  A.  Schwarz  possesses 
interest  in  this  connection : 

Col.  C.  Lewis,  of  Ileanie,  Tex.,  after  experimenting  for  a  long  time  with  more  or 
less  complicated  contrivances  to  attract  hy  light,  and  at  the  same  time  to  kill  the  cot- 
ton-moth, concluded  finally  that  the  following  simple  apparatus  is  the  most  effective 
and  cheapest.    As  now  in  use,  this  apparatus  consists  of  three  pieces:  Ist,  a  shallow 
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tin  pan  (16  by  10  inches);  2d,  a  common  kerosene-lamp,  with  a  half-inch  wick,  and 
large  enough  to  bum  the  whole  night ;  3d,  a  common  lantern,  open  helow,  which  la 
put  over  the  lamp  to  protect  it  from  wind  and  rain.  The  lamp  is  jiut  in  the  middle  of 
the  pan  and  prevent<id  from  sliding  by  three  pieces  of  tin  fastened  on  the  bottom  ol 
the  pan.  This  apparatus  is  put  on  top  of  a  jiost,  about  6  feet  hi^h,  in  the  field.  Be- 
fore dark  the  lamps  are  made  ready,  the  pans  about  half  filled  with  water,  and  about 
one  tablespoonful  of  kerosene  is  put  on  the  water. 

To  put  this  kerosene  on  the  water  is  the  most  important  part,  and  the  colonel  ex- 
perimented with  all  sorts  of  chemicals — alcohol,  camphor,  iodine,  &c. — without  finding 
anything  which  would  kill  the  moths,  which,  attracted  by  the  light  of  the  lamp,  fly 
against  the  lantern  and  fall  finally  into  the  water.  Kerosene  alone  proved  most  effec- 
tive in  killing  these  moths.  The  lamps  are  left  burning  in  dark  nights  the  whole 
night  ov«r,  but  are,  of  course,  of  but  little  use  at  full  moon.  In  the  morning  the  pans 
are  emptied  and  the  lamps  extinguished.  Colonel  Lewis  believes  that  one  lamp  for 
each  5  acres  is  sufficient.  One  man  can  attend  to  500  acres.  The  cost  of  a  lamp  (which 
is  manufactured  by  H.  K.  Davis  &  Co.,  Heame,  Tex.)  is  50  cents,  but  will  last,  of 
coiurse,  for  many  years.  The  cost  of  burning  one  lamp  and  labor  amounts  to  35  cents 
per  month.  Colonel  Lewis  put  his  lamps  out  last  year  the  20th  or  25th  of  June,  and 
had  them  in  use  about  six  weeks,  with  interruptions  caused  by  clear  moonlight  nights. 
Almost  all  the  large  farmers  used  these  lanterns  last  year,  and  it  is  estimated  that  in 
the  bottom-lands  near  Heame  more  than  1,000  lanterns  were  out  in  1878,  which  is 
the  first  year  in  which  this  method  of  killing  the  millers  has  been  tried  on  a  large 
scale,  and  it  is  not  possible  to  say  anything  that  is  definite  regarding  its  value.  There 
has  been  last  year  no  poisoning  of  the  worms  carried  on  whatever  in  this  section,  not- 
withstanding the  crop  was  a  fair  one — about  one  bale  x)er  acre. 

Myriads  of  the  cotton-moths  have  been  killed,  of  coiusc,  by  this  method,  and  it 
appears  certain  that  it  proved  most  efi'ectual  against  the  ravage  of  the  boll-worm, 
which  in  1877  did  more  harm  here  than  AUtia  (the  cotton  crop  in  1877  was  here  a 
perfect  failure,  owing  to  tho  combined  ravages  of  Aletla  and  Eeliothis),  and  which  was 
killed  in  great  numbers  by  this  method.  Before  the  introduction  of  the  method  just 
described,  the  largo  planters  in  the  bottom-lands  tried  to  poison  the  worms,  but  with 
little  success. 

The  method  described  above  to  destroy  the  cotton-moth  is,  in  my  opinion,  superior 
to  all  similar  methods  and  to  all  applications  of  poisons ;  but  the  lanterns  ought  to 
he  lighted  up  at  tho  beginning  of  May,  if  not  earlier,  and  not  toward  the  end  oiJune. 

The  following  extract  from  Mr.  Treleasc's  report  give  the  results  of  his 
observations  upon  this  point: 

From  what  has  been  said  in  the  earlier  agricultural  reports,  and  from  the  testimony 
of  planters  as  to  the  attraction  of  lii^ht  for  these  moths,  I  had  supposed  that  the  easiest 
and  most  scientific  method  of  destroying  Alciia  was  to  employ  tires  into  which  they 
should  be  attracted,  or  li^^lits  in  combination  with  some  form  of  trap,  either  witli  or 
without  the  added  attraction  of  food  ;  these  to  be  used  whenever  the  moths  were  fly- 
ing, and  their  use  enforced,  if  necessary,  by  legislation.  Considering,  for  the  above 
reasons,  that  the  fondness  of  these  moths' for  light  w^as  proved,  I  made  no  efi'orts  to 
obtain  personal  demonstration  of  tho  fact;  and  it  was  only  on  learning  how  many 
species  of  moths  and  even  of  other  iii^eets  may  pass  for  Aletia  with  the  ordinary  ob- 
server, and  on  seeing  from  my  notes  how  little  attention  was  paid  to  the  light  of  my 
lantern,  that  I  began  to  doubt  the  ellicaey  of  this  remedy;  but  this,  unfortunately, 
was  after  I  had  left  tlie  field.  As  it  is,  1  can  only  say  that  the  number  attracted  to 
lights,  as  compared  with  the  entire  number,  was  very  small,  so  far  as  my  experience 
goes.  Tlioiigh  I  saw  a  few  dozen  attracted  into  the  house,  thousands  were  within 
sight  of  the  light  and  removed  but  a  few  rods;  while  for  each  of  those  thus  attracted 
a  dozen  individuals  belonging  to  other  species  came  to  the  light.  My  own  observa- 
tion, then,  goes  to  show  that  these  moths  are  not  attracted  to  any  great  extent  by 
lights;  but  if  this  attraction  should  be  proven  to  be  considerable,  this  would  prove 
one  of  the  best  ways  of  dealing  with  the  pest. 

On  the  whole,  the  conclusion  at  which  we  arrived  in  regard  to  the 
use  of  the  lanterns  is  much  the  same  as  that  which  we  have  stated  of 
poisoned  sweets.  Early  in  the  spring  and  late  in  the  fall  they  should 
be  tried.  Their  use  in  the  months  between  June  and  October  will  de- 
pend upon  how  efticacious  other  remedies  have  been,  and  upon  the 
actual  success  of  the  trap  used.  In  the  seasons  mentioned  lirst,  the 
])Ianter  nuist  not  be  discouraged  at  the  small  proportion  of  cotton- 
moths  to  other  moths,  remembering  the  fact  which  we  have  so  often 
reiterated,  of  the  immense  economic  importance  of  eveiy  hibernating 
indi\idual.    It  is  well,  also,  to  bear  in  mind  that  almost  without  excep- 


Digitized  by 


Google 


332  REPOPwT    OF   THE   COMMISSIOilfER   OF   AGRICULTURE. 

tioii  tbe  other  moths  wliich  are  thus  captured  are  more  or  less  injurious 
to  vcgetatiou. 

lu  the  special  rejmrt  we  pubh'shecl  figures  and  descriptions  of  many 
lanterns  which  have  been  i)atented.  Our  space  will  not  admit  of 
reproducing  the  figures  and  descriptions.  Any  planter  can  devise  a 
trap  which  will  answer  the  purpose.  The  principle  is  as  follows:  Place 
a  light  above  a  pan  containing  fluid,  which  may  be  either  viscid  or 
poisoned.  The  moths  attracted  by  the  light  fall  into  the  pan,  and  are 
thus  destroyed. 

THE  BOLL-WOKM. 

raPORTANCE   OF  THE  SUB.IECT. 

Scarcely  inferior  to  the  cotton-worm  in  the  extent  of  its  injuries  to 
the  cotton  crop  is  the  so-called  ^' boll- worm"  (HeliotUis  armigera^  Hiibn.). 
Every  year,  and,  it  is  almost  safe  to  say,  in  every  plantation  in  the  whole 
cotton-belt  this  pest  makes  its  appearance,  and,  although  its  ravages 
during  some  years  are  insignificant  beside  those  of  the  cotton-worm,  yet 
th^  periodical  appearances  of  the  latter,  the  confining  of  its  hibernating 
area  to  the  more  southern  portions  of  the  cotton-belt,  and  its  numerous 
parasites,  all  combine  to  render  its  superiority  to  the  boll-worm  as  a  cot- 
ton enemy  very  slight.  There  are,  moreover,  difficulties  in  the  way  of 
destroying  the  boll-worm — difficulties  arising  from  \i%  i>eculiar  methods 
of  work,  and  from  the  great  number  of  its  food  plants — which  do  not 
exist  in  the  case  of  the  cotton -caterinllar,  and  which  help  to  render  the 
former  as  formidable  as  the  latter.  Indeed,  in  a  large  part  of  the  cotton- 
belt  there  can  be  no  doubt  but  that  the  boll- worm  is  the  one  by  far  the 
more  to  be  feared.  This  is  esi)ecially  true  in  those  more  northern  por- 
tions, which  the  cotton- worm  reaches  only  late  in  the  season ;  too  late,  gen- 
erally, to  do  more  than  clear  aw  ay  the  too  abundant  foliage,  and  allow 
the  sun  to  ripen  the  bolls  more  quickly.  Even  in  many  parts  of  the 
more  southern  regions  we  lind  planters  expressing  the  opinion  that  the 
boll-worm  is  the  more  to  bo  dreaded  of  the  two. 

NATURAL  HISTORY. 

Nomenclature. — Of  popular  names  the  boll- worm  has  one  for  almost 
every  plant  upon  which  it  feeds  aiul  for  every  country  which  it  inhabits; 
and  as  it  is  almost  cosmopolitan  and  a  very  general  feeder,  these  names 
are  many.  Throughout  cotton-growing  States  it  is  very  generally  known 
as  the  boU-iconn  when  it  occurs  upon  cotton;  when  it  occurs  u])on  corn 
it  is  called  the  corn-tvorm,  and  as  such  it  is  known  in  those  Western 
States  in  which  it  infests  the  corn  crop.  In  many  Southern  States  it  is 
known  in  tlie  early  part  of  the  seiison  as  the  corn-hud  tcorni.  Where 
found  upon  tomatoes  it  is  called  the  tomato-worm.  These  four  names 
are  the  ones  by  which  it  is  best  known  in  this  country.  As  we  shall 
consider  it  only  in  its  relation  to  cotton,  we  shall  speak  of  it  as  the  boll- 
worm,  except  where  it  is  necessary  to  make  use  of  one  of  the  other  titles. 

Geographical  distribution. — Tlie  geographical  range  of  the  si)e- 
cies  is  very  great.  Mr.  Bond,  at  the  March  1, 1869,  meeting  of  the  Lon- 
don Entomological  Socii^ty,  exhibited  specimens  firom  the  Isle  of  Wight, 
Java,  and  Australia,  and  these  localities,  taken  in  connection  with  other 
parts  of  Europe  and  the  United  States,  seem  to  Justify  a  prediction  made 
.  by  ^h\  (jrote,  that  we  shall  probably  soon  wnte  after  it&  habitat — the 
world. 
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Food-plants. — For  many  years  it  was  not  known  that  tlie  destructive 
corn-worm  and  the  cotton  boll-worm  were  the  same  insect.  It  was  siis- 
-pected  by  many  before  actually  demonstrated,  but  is  even  now  un- 
known to  the  majority  of  agriculturists.  The  tirst  record  of  the  iden- 
tity of  the  two  insects  which  we  have  been  able  to  find  is  in  the  Depart- 
ment of  Agriculture  Report  for  1854,  in  an  article  headed  "Insects  in- 
festing the  cotton  plant,"  by  Townend  Glover.    Mr.  Glover  says : 

There  is  a  striking  similarity  between  the  boU-worm  and  the  coni-worm,  in  appear- 
ance, food,  and  habits,  both  in  the  caterpillar  and  perfect  state,  which  leads  to  the 
supposition  that  the  boU-worm  may  be  the  young  of  the  corn-worm  moth,  and  tho 
eggs  deposited  on  the  young  bolls  as  the  nearest  substitute  for  green  com,  and  placed 
on  them  only  when  the  corn  has  become  too  old  and  hard  for  their  food.  *  *  *  Col. 
B.  A.  Sorsby,  of  Columbus,  Miss.,  has  bred  both  insects,  and  declares  them  to  be  the 
same ;  and  moreover  when,  accortling  to  his  advice,  the  com  was  carefully  wormed, 
on  two  or  three  plantations,  tho  boll- worms  did  not  make  their  appearance  tliat  season 
on  the  cotton,  notwithstanding  on  neighboring  plantations  they  committed  great 
ravages. 

To  Col.  B.  A.  Sorsby,  then,  must  be  given  the  credit  for  first  making 
this  important  discovery. 

The  consideration  of  the  boll-worm  in  com  is  inseparably  connected 
with  the  consideration  of  its  work  in  cotton,  so  little  more  need  be  said 
here  of  its  methods  of  work.  In  those  corn  States  which  do  not  grow 
cotton,  it  is  greatly  dreade<1.  Whole  crops  are  ruined  in  Kansas,  Ken- 
tucky, South  Illinois,  and  Missouri,  and  scarcely  a  year  passes  without 
much  damage  being  done. 

According  to  Riley,  there  are  two  broods  of  the  worms  a  year  in  those 
States,  and  very  early  and  very  late  com  fare  the  worst,  the  intermedi- 
ate varieties  usually  escaping  severe  injury.  In  seasons  of  protracted 
length,  a  third  brood  is  sometimes  produced,  which,  for  want  of  other 
food,  lives  upon  the  hard  kernels  of  well-rii)ened  eai*s.  Mrs.  Treat  has 
shown  that  an  early  brood  in  New  Jersey  bores  into  the  stalks  of  com, 
and  also  eats  through  the  leaves  surrounding  the  staminate  flowers  be- 
fore the  ears  have  begun  to  make  their  appearance.  This  would  argue 
perhaps  three  broods  a  year  north,  making  the  cxc(*.ptional  late  brood  of 
which  Professor  Riley  speaks  a  fourth.  The  so-called  "bud- worms''  of 
the  Southern  corn  crop  are  nothing  but  this  same  early  brood  ofHeliotkiSy 
having  almost  precisely  similar  habits  to  those  observed  in  Kew  Jersey 
by  Mrs.  Treat. 

In  the  role  of  a  tomato-worm,  Heliothis  has  done  a  gieat  deal  of  dam- 
ago.  In  Maryland,  in  186l>,  according  to  Mr.  Glover,  these  worms  did 
j^reat  injury  to  the  tomato  crop,  eating  alike  the  ripe  and  tho  unripe 
fruit,  gnawing  gieat  holes  in  them  and  rendering  them  unfit  for  market 
use.  One  worm  would  sometimes  entirely  ruin  a  number  of  tomatoes  on 
one  plant  alone.    Concerning  this  taste  of  the  boll-worm,  Mr.  Riley  says : 

This  glutton  is  not  even  sat islied  with  ravaging  these  two  great  staples  of  the 
country,  cotton  and  corn,  but,  as  I  discovered  in  1867.  it  voracious! j^  attaeks  tho 
tomato  in  South  Illinois,  eating  into  the  green  fruit,  and  thereby  causing  such  firuit 
\iO  rot.  In  this  manner  it  often  causes  serious  loss  to  the  tomato  gi'ower,  and  it  may 
justly  be  considered  the  worst  enemy  to  tho  tomato  in  that  section  of  the  country. 

In  the  American  Entomologist,  ii,  172,  we  find  the  following  interest- 
ing statement: 

We  lo<tm  from  a  recent  number  of  Scientific  Opinion  thai,  at  a  late  meeting  of  the 
London  Entomological  Society,  Mr.  Jenner  W«?ir  exhibited  specimens  of  our  cotton 
l»oll-worm  moth  {BeliOthiH  armigera,  HUbn.)  which  were  bred  from  larvae  which  fed 
•»u  tho  ft-uit  of  tho  tomato.  As  wo  have  already  shown  (American  Entomologist,  i, 
pp.  iii%  213),  this  same  species  attacks  our  c^m,  and  does  gieat  damage  toour  toma- 
tow  by  oating  into  the  frnit ;  and  tho  fact  of  it«  being  bred  from  tho  tomato  in  Eng- 
land, where  this  fruit  is  with  ditticulty  grown,  is  interesiing  and  suggestive. 
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But  the  tomato-worm  is  not  confined  to  the  fruit,  as  is  shown  by  the 
fact  that  several  specimens  were  recently  sent  to  the  depiutment  by 
Professor  Willet  with  the  remark  that  they  were  found  l)oring  into  the 
terminal  shoots  of  tomato  plants  at  Macon,  Ga.,  early  in  September. 

Another  common  garden  vegetable  that  is  also  injured  by  the  boll- 
worm  is  the  garden  pea.  This  was  observed  by  3Ir.  Trelease  in  Ala- 
bama. A  boll-worm  would  bore  a  hole  into  the  pod  and  devour  its 
whole  contents  before  leaving  it  for  another. 

Of  allied  plants,  the  boll-worm  has  been  observed  to  eat  the  chick-pea 
{Cicer  arietinum)  in  Europe,  the  common  cow-pea  of  the  South,  and  the 
common  string-bean  {Phaseolus  vulgaris)^  and  Erythrina  herbaceay  a  le- 
guminous plant  common  in  the  South.  M.  J.  Fallon  (Iiiseetologie  Agri- 
cole^  18G9,  p.  205)  records  Helwthis  as  feeding  upon  the  chick-pea.  He 
found  the  young  worms  to  feed  upon  the  leaves  and  the  large  ones  to 
bore  into  the  pod.  With  the  cow-pea,  upon  which  Mr.  Trelease  found 
it  feeding  very  abundantly,  and  in  which  the  pod  is  more  fleshy  and  the 
pease  separated  by  fleshy  partitions,  it  often  pursues  a  diflerent  course 
from  that  which  it  takes  with  the  common  garden  pea;  it  often  bores 
into  one  chamber  of  the  pod,  eats  the  seed  in  it,  and  then,  instead  of 
cutting  through  the  partition  to  reach  the  next,  bores  another  hole  fipom 
the  outside.  The  same  observation  precisely  was  made  concerning  their 
habits  when  feeding  upon  Erythrina.  As  to  the  string-beans.  Professor 
Eiley  records  that  it  was  found  eating  them  around  Kirkwood,  Mo.,  by 
Miss  Mary  Murtfeldt. 

This  department  has  also  received  specimens  of  the  boll-worm  from 
D.  Landreth  &  Sons,  of  Philadelphia,  as  quite  seriously  infesting  fields 
of  Lima  beans. 

The  pods  sent  were  each  pierced  by  one  hole  of  an  eighth  of  an  inch 
or  more  in  diameter,  and  the  contents  in  every  case  had  been  destroyed. 

Of  other  useful  plants  which  the  boll-worm  occasionally  feeds  upon 
we  would  mention  pumx^kius  (Ciicurhita  pepo)  as  recorded  by  Mr  Glover 
in  the  Department  of  Agriculture  Eeport  for  1870,  p.  84,  and  red  pep- 
pers {Capsicum  annutim)^  as  recorded  by  G.  IT.  French  in  the  Seventh 
Eeport  of  the  State  Entomologist,  of  Illinois,  p.  102.  Mr.  Glover  also 
states  that  "  a  young  boll-worm  was  found  in  the  corolla  of  the  flower 
of  a  squash,  devouring  the  pistil  and  stamens.'^ 

Mr.  French  also  records  the  fact  of  finding  Avhat  he  considered  to  be 
the  boll-worm  in  the  pods  of  Hibiscus  grandiflorm^  the  large  flowered 
rose  mallow. 

Mrs.  Jreat  discovered,  in  the  course  of  her  observations  upon  Helio- 
this^  that  many  individuals  of  the  first  brood  ate  into  the  stems  of  the 
garden  flower  known  as  Gladiolus^  and  not  only  into  the  stems  but  into 
the  flower  buds  also. 

As  regards  its  European  food-plants,  Proft\ssor  Eiley  (luotes  from  M. 
Cli.  Goiirean's  Inscctes  XuiniblcSy  Second  Supi>lement.  1805,  p.  132,  to  the 
cHect  that  it  not  only  infests  the  ears  of  Indian  eorn^  but  devoiiis  als(» 
1Ii(*  heads  of  hcni})  and  the  leaves  of  tobacco  and  of  lucerne  {Mvdhufjo 
sailva). 

And  now  let  us  turn  to  the  consideration  of  the  l>oll-worm  on  cotton. 

THE  KUG. 

TIh'  ^',^.'4  of  tlu*  ]»()li-\vorin  (Plale  XVI,  iig.  5^)  uuAh  difleis  in  form 
ftoin  that  of  tlie  cotton-worm  moth,  as  sliown  in  the  accompaiiviuj^ 
lignjt:,  by  its  much  greater  diameter  through  fnmi  top  to  bottoui,  look- 
ing, as  one  author  aptly  expresses  it,  "  as  though  molded  in  a  tea-cup, 
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while  the  cottou-wonn  egg  was  molded  m  the  saucer.''  The  two  diam- 
eters of  the  egg  are  nearly  etiual  and  are  about  the  same  as  the  greatest 
diameter  of  the  egg  of  Aletia,  In  color  also  it  differs  from  the  egg  of 
Aletiaj  the  latter  being  of  a  delicate  green,  scarcel^'^  distinguishable  from 
the  leaf,  while  the  former  is  nearly  white  and  easily  detected  upon  the 
plant.  A  noticeable  feature  of  many  of  these  eggs  is  an  irregular  red- 
dish-brown band  near  their  summits,  which  gr^ually  disappeai'S  with 
the  development  of  the  embryo.  The  sculpturing  of  the  egg  is  almost 
identical  with  that  of  the  cotton- worm  moth.  The  number  of  eggs  laid 
by  the  female  Heliothis  must  appmximate  pretty  closely  to  that  laid  by 
the  female  Aletia.  According  to  Mr.  Glover,  a  single  female  boll-worm 
moth  dissected  by  Dr.  John  Gamble,  contained  upwaids  of  500  eggs. 
From  their  greater  thickness,  this  number  of  eggs  would  necessarily 
take  up  more  room  than  the  same  number  of  Aletia  eggs,  and  hence  we 
And  that  the  female  Heliothis  is  more  robust  than  the  Aletia. 

From  all  accounts,  the  favorite  ovipositing  time  is  at  or  shortly  after 
twilight,  when  the  moths  are  flying  in  great  numbers.  Concerning  the 
place  of  deposit  of  the  eggs,  however,  published  aocounts  have  differe<l. 
Mr.  Glover  says : 

The  egg  is  generaUy  deposited  singly  on  the  outaide  of  the  involucel  or  outer  calyx 
of  the  flower  or  young  boll,  where  it  adheres  by  means  of  a  gummy  substance  which 
surrounds  the  egg  when  first  laid,  and  which  hardens  by  exposure  to  the  atmosphere. 
It  has  been  repeatedly  stated  by  plautei-s  that  the  egg  was  deposited  on  the  stem,  and 
that  the  young  stem  forms  the  first  food  of  the  newly-hatched  caterpillar ;  but  after  a 
careful  examination  of  several  hundred  stems  I  found  only  one  e^^g  placed  in  this  situ- 
ation, and  that,  from  the  fact  of  its  being  laid  on  its  side  instead  of  the  base,  had  evi- 
dently been  misplaced. 

Professor  Eiley,  in  his  Third  Missouri  Entomological  Eeport  follows 
Mr.  Glover  quite  exactly,  saying :  "  It  is  usually  deposited  siugly  on  the 
outside  of  the  involucre  or  outer  calyx  or  young  boll.^' 

Observations  made  during  the  past  two  years  would  seem  to  disprove 
this  statement  of  Mr.  Glover  pretty  effectually.  I  found  it  to  be  the 
exception  that  the  eggs  are  laid  upon  the  involucre.  Although  I  have 
found  them  upon  all  parts  of  the  plant,  the  majorit^^  of  them  seem  to  be 
deposited  upon  the  lower  surface  of  the  leaves,  as  is  the  case  with  the 
cotton-worm  eggs.  I  made  a  careful  search  of  many  plants  while  in  the 
cotton  fields  of  Alabama,  and  the  following  note  will  serve  to  indicate 
the  usual  distribution  of  the  eggs :  "  On  one  plant  I  found  eleven  eggs 
which  were  distributed  in  the  following  manner:  one  on  the  involucre, 
two  on  the  stalks,  and  eight  on  the  leaves.''  Mr.  Trelease  states  in  his 
report  that  he  found  them  upon  the  petioles  and  both  surfaces  of  the 
leaves,  and  upon  the  outer  surface  of  the  involucre. 

The  duration  of  the  egg  state  varies  with  the  season  of  the  year,  much 
as  it  does  with  the  egg  of  the  cotton-moth.  We  have  no  data  as  to  the 
actual  length  of  time  between  the  laying  of  the  egg  and  the  time  of 
hatching,  but  it  probably  approximates  tOulleiia  in  this  respect,  although 
the  time  may  be  somewhat  longer. 

THE  LAEVA. 

As  just  stated,  we  have  disproved  the  old  idea  that  by  far  the  maiority 
of  the  eggs  are  laid  upon  calyx  and  involucre,  and  it  consequently  fol- 
lows that  the  received  opinions  as  to  the  newly-hatched  worm  boring 
immediately  into  the  boll  or  flower  bud  must  also  be  thrown  aside.  The 
worm  after  gnawing  through  its  egg  shell  makes  its  first  meal  upon  the 
part  of  the  plant  upon  which  the  egg  was  laid,  be  it  leaf,  stem,  or  invo« 
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lucre.  Should  it  be  laid  upon  the  leaf,  as  is  usually  the  case,  it  may  be 
three  days  before  the  worm  reaches  the  boll.  Should  it  be  laid  upon  the 
involucre,  the  young  worm  bores  into  the  boll  at  an  earlier  date.  As  a 
rule,  we  may  safely  say  that  where  the  egg  is  laid  upon  the  involucre 
the  worm  pierces  through  within  twenty-four  hours  after  hatching. 

The  newly-hatched  boll-worm  walks  like  a  geometrid  larva  or  looper, 
"  a  measuring  worm,"  as  it  is  often  called.  This  is  easily  explained  by 
the  fact  that,  while  in  the  full-grown  worm  the  abdominal  legs  or  pro- 
legs  are  all  nearly  equal  in  length,  in  the  newly-hatched  worm  the  second 
l)air  is  slightly  shorter  than  the  third,  and  the  first  pair  is  shorter  and 
slenderer  than  the  second,  a  state  of  things  approaching  that  in  the  full- 
grown  cotton-worm,  though  the  difference  in  size  in  the  former  case  is 
not  nearly  so  marked  as  in  the  latter.  This  method  of  walking  is  lost 
with  the  first  or  second  molt  There  is  nothing  remarkably  character- 
istic about  these  young  larvae.  They  seem  to  be  somewhat  thicker  in 
proportion  to  their  length  than  the  young  cotton-worms,  and  they  have 
not  so  delicate  and  transparent  an  appearance.  Their  heads  are  black, 
and  their  bodies  seem  already  to  have  begun  to  vary  in  color.  The  body 
above  is  furnished  with  sparse,  stilf  hairs,  each  arising  from  a  tubercle. 
I  have  often  watched  the  newly-hatched  boU- worms  while  in  the  cotton 
fields.  When  hatched  from  an  egg  which  had  been  deposited  ui)on  a 
leaf,  they  invariably  made  their  first  meal  on  the  substance  of  the  leaf, 
and  then  wandered  about  for  a  longer  or  shorter  space  of  time,  evidently 
seeking  a  boll  or  flower-bud.  It  was  always  interesting  to  watch  this 
seemingly  aimless  search,  the  young  worm  crawling  first  down  the  leaf 
stem  and  then  back,  then  dropping  a  few  inches  by  a  silken  thread,  and 
then  painfully  working  its  way  back  again,  until  at  last  it  found  the 
object  of  its  search,  or  fell  to  the  ground,  where  it  was  destroyed  by 
ants. 

We  may  safely  say,  then,  that  the  young  larvae  feed  for  a  longer  of 
shorter  space  of  time  upon  the  part  of  the  plant  on  which  they  are  bom, 
but  usually  migrate  sooner  or  later  to  flower-bud  or  boll.  That  the  worm 
may  occasionally  attain  full  growth,  having  fed  upon  the  leaves  alone, 
is  suggested  by  the  fact  that  Mr.  Trelease,  on  May  30,  found  a  partly 
grown  boll-worm  feeding  upon  the  leaves  of  cotton.  At  this  time  the 
forms  were  very  few  and  very  small.  Comparatively  early  in  the  sea- 
son, when  feeding  upon  buds  or  small  Ik)11s,  a  single  worm  often  does  a 
great  amount  of  damage,  proceeding  from  bud  to  bud  or  from  boll  to 
boll. 

The  destruction  of  the  essential  parts  of  the  flower  before  the  boll 
proper  is  formed,  is  sometimes  as  great  a  source  of  loss  as  the  destruc- 
tion of  the  maturing  bolls. 

It  is  quite  a  common  sight  to  see  large  worms  in  the  flower,  as  also 
the  younger  individuals,  the  latter,  however,  usually  having  penetrated 
the  bud  and  forced  the  premature  blossom. 

As  the  boll- worms  increase  in  size,  a  most  wonderful  diversity  of  color 
and  marking  becomes  apparent.  In  color,  difl'erent  individuals  will  vary 
from  a  brilliant  green  to  a  deep  pink  or  a  dark  brown,  exhibiting  almost 
every  conceivable  intermediate  stage,  and  from  an  immaculate,  unstriped 
specimen  to  one  with  regular  spots  and  many  stripes.  The  green  worms 
are  more  common  than  those  of  any  other  color;  but  those  of  varying 
shades  of  pink  or  brown  are  so  abundant  as  to  make  it  impossible  to  fix 
u])on  a  type.  Early  in  the  season  (as  will  be  hereafter  shown)  the  pre- 
vailing color  is  gre^n.  A  common  variety  is  light  green  in  color.  Kun- 
ning  from  the  first  ring  back  of  the  head  to  the  posterior  end  of  the 
body  on  each  side  is  a  broad  whitish  linej  just  above  is  a  broad  du^ky 
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line;  dowu  the  cental*  of  the  back  is  auother  dusky  Hue,  or  sti^lpe,  as  it 
should  preferably  be  called;  this  dorsal  8trii)e  has  a  uanow  white  liuo 
down  its  center,  and  it  is  boiTlei'ed  on  each  side  by  a  narrow  white  line. 
Between  the  dusky  dorsal  and  lateral  stripes  run  foiu*  or  five  very  faint, 
wavj',  longitudinal,  white  lines,  so  faint  as  not  to  interfere  with  the  g:en- 
eral  color  of  the  body.  Each  body-rinor  has  eight  black  spots,  which, 
upon  being  examined  with  a  lens,  are  seen  to  be  tubercles,  each  with  a 
stiff  hair  upon  its  tip.  These  sjwts  are  arran.2^edin  two  transverse  i-ows  of 
four,  the  spots  in  the  front  row  being  slightly  closer  together  than  those 
in  the  back  row;  the  outer  spot  of  the  back  row  is  small  and  placed 
nearer  the  front  row. 

Of  these  features  the  most  constant  seems  to  be  the  whitish  stripe  on 
each  side.  When  the  boll-worm  is  brown  these  stripes  assume  a  yellow- 
ish hue.  They  are  shown  in  all  illustrations  of  the  boll-worm  yet  i)ub- 
hshed,  and  are  i>resent  in  all  specimens  in  the  department  collection. 
Another  pretty  constant  feature  is  the  relative  position  of  the  tubercles 
just  described.  They  are  not  always  of  a  contrasting  color  to  the  i*est 
of  the  back,  and  hence  cannot  always  be  spoken  of  as  spots.  When 
they  are  not  discernible  as  spots,  however,  an  examination  with  the  lens 
shows  them  still  present  as  tubercles,  each  surmounted  by  a  hair.  This 
point  affords  apparently  a  good  and  reliable  means  of  distinguishing  the 
young  boll-worm  from  the  young  cotton-worm,  which  otherwise  might 
prove  a  matter  of  difficulty  during  the  earlier  stages  and  in  the  early 
part  of  the  year,  before  black  cotton-wonns  are  to  be  found.  In  the 
cotton- worm  the  two  middle  spots  of  each  of  the  two  rows  of  four  are  of 
the  same  distance  apart,  so  as  to  form  the  four  corners  of  a  rectangle. 
In  the  boll  worm,  however,  the  two  middle  spots  of  the  hind  row  are 
more  widely  separated  than  the  corresponding  spots  of  the  front  row. 
This  distinction  may  be  recognized  at  a  glance  when  the  eye  has  become 
accustomeil  to  it.  The  dusky  dorsal  stripe  is  often  wanting,  as  also  are 
the  dusky  lateral  stripes,  and,  as  just  stated,  the  si>ots  are  often  indis- 
cernible. 

Mrs.  Treat  seems  to  have  noticed  a  uniformity  of  color  as  between 
individuals  of  the  same  brood,  and  a  diversity  as  between  those  of  dif- 
ferent broods.    She  says : 

I  did  not  thick  that  this  groon  larva  that  eat«  iuto  the  pea.sc  and  stalks  of  corn,  be- 
fore the  latter  are  half  ^rown,  was,  as  you  inform  mo,  this  name  striped  boU-worm 
that  eats  into  the  ears  ot  corn.     *     »     * 

Such  uniformity  depending  upon  brood,  or  diversity  from  diversity 
of  brood  or  food-plant,  can  by  no  means  be  laid  down  as  a  nile.  The 
early  brood,  however,  seems  to  consist  almost  entirely  of  green  individ- 
uals, and  those  feeding  upon  other  plants  than  corn  and  cotton  are  more 
usually  green  also.  The  pink  individuals  are  more  common  ui>on  cotton 
and  the  roasting-ears  of  corn.  As  Mrs.  Treat  has  stated,  a  green  worm 
may  turn  brownisli  after  the  later  molts,  but  /m7/-grown  brown  worma 
are  very  abundant  in  tlie  bolls  of  cotton.  In  this  connection,  3Ir.  Glover 
states: 

The**e  variations  of  color  are  not  easily  accounted  for,  as  several  cat*  ipiilars  change«l 
color  without  any  apparent  cause,  h^ingfed  upon  the  same  food  and  in  the  sana  box 
with  others.  Several  planters  assert  that  in  the  earlier  )>art  of  the  season,  tin;  green 
worms  arc  fonnol  in  the  ^n*atest  number,  whib*  tlie  dark  brown  varieties  are  .H<»eu 
later  in  the  autumn,  an  we  ku<»w  is  also  the  case  with  iho  caterpillars  of  the  eot ton- 
worm. 

We  have  shown  elsewhere  that  the  larva  of  Hdiothin  has  one  red<H3ming 
character  in  its  occasional  c.tunibalistic  and  predaceous  turn  of  iniu«l. 
Boll-worms,  when  in  eonlim  nient^have  the  habit,  in  common  with  other 
22  AG 
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lepidopterous  larvae,  of  devouring  one  auotlier.  All  tlirougli  the  past 
summer  larvae  were  being  seut  to  tbe  department  from  the  Soutli,  but 
whenever  several  boll- worms  were  mailed  in  the  same  box,  one  ojdy 
would  reach  us  alive,  all  the  others  having  been  destroyed.  Tliis  was 
the  case  even  when  the  box  was  tilled  with  cotton  leaves  and  bolls  or 
corn  leaves.  It  might,  however,  be  said  that  the  food  dried  up  on  the 
journey,  and  that  hence  they  were  driven  to  destroy  one  another;  but 
the  fact  IS  that  even  when  contined  in  breeding  cages,  where  fresh  food 
was  always  at  hand  and  where  the  conditions  were  made  as  natural  as 
possible,  they  seemed  as  hungry  as  ever  for  their  companions,  wd  it 
was  impossible  to  rear  more  than  one  in  the  same  box  or  cage. 

Still  more  conclusive,  however,  and  of  extreme  interest,  is  the  fact 
that  Mr.  Trelease  actually  saw,  upon  several  occasions,  on  the  plant 
and  undisturbed,  large  boU-w  orms  catch  smaller  ones,  which  they  de- 
voured "hoof  and  hide,''  or  simply  pierced  the  skin  with  their  mandi- 
bles so  that  the  juice  could  be  sucked,  the  refuse  being  dropped. 

In  addition  to  this  we  have  the  fact  fully  estabhshed  during  the  past 
season  that  the  boll- worm,  in  a  state  of  nature,  preys  more  or  less  fre- 
quently upon  the  chrysalis  of  the  cotton-wonn. 

In  the  specimens  sent  to  the  department,  the  fall-grown  boll- worm 
was  found  entirely  within  the  folded  leaf  and  the  hind  end  of  tiie  body 
of  the  chrysalis  was  eateu  into. 

Judging  from  the  data  at  hand,  the  duration  of  the  larva  state  of 
HeliothiSy  or,  in  other  words,  the  warm  state,  seems  t-o  vary  from  eighteen 
to  twenty-four  days  in  the  cotton-belt,  depending  much  upon  the  climate, 
the  state  of  the  weather,  and  the  food  plant.  When  full-grown  it  trans- 
forms to  a  chrysalis,  with  very  different  preliminaries  from  those  which 
prepare  the  cotton-worm  for  pupation. 

THE  CHRYSALIS. 

Almost  all  of  the  statements  regarding  the  pupation  of  the  boll-worm 
have  been  to  the  effect  that  the  full-grown  worm  descends  into  the 
ground  to  the  depth  of  several  inches,  and  there  forms  itself  an  oval 
cocoon  of  gravel  and  earth,  cemented  together  by  its  gummy  silk. 

Prof.  G.  H.  French,  of  Illinois,  has  studied  the  chrysalis  of  Udiothu 
carefally  of  late,  and  sums  up  his  observations  as  follows :  • 

In  digging  for  the  chrysalis  around  the  coni-hiUs,  I  found  that  instead  of  theh  oc- 
cupying an  oval  oartlien  cocoon,  as  liaa  usuaHy  been  written  of  them,  and  as  they 
apparently  do  in  the  breedinoj  box,  they  were  down  in  the  ground  from  five  to  six 
inches  below  the  surface,  in  a  hole  about  a  third  of  an  inch  in  diameter,  reaching  from 
the  chrysalis  to  the  top  of  the  ^imd,  where  it  wa«  covered  with  a  thin  film  of  dirt 
from  an  eighth  to  a  quarter  of  an  inch  thick.  This  hole  was  larffcr  at  the  bottom  than 
at  the  top,  apparently  so  as  to  give  full  motion  to  the  chrysalis,  and  usually  bent  in 
its  course,  so  the  lower  part  would  have  an  inclination  of  perhaps  forty-five  degrees. 
At  the  bottom  would  be  found  the  chrysalis,  the  small  end  downward  and  the  head 
upward.  In  one  case  I  found  the  hole  so  bent  that  the  chrysalis  occupied  a  horizontal 
position.  The  hole  was  smooth  inside,  and  was,  perhaps,  made  so  by  cementing  the 
earth  together,  but  of  that  I  could  not  tell,  for  the  whole  ground  was  moist,  though 
dry  enough  to  be  firm. 

In  reference  to  these  observations  of  Professor  French,  ^Ir.  Trelease 
says,  in  a  recent  letter : 

In  deep  breeding-jars,  with  four  or  five  inches  of  loose  soil,  I  found  thurt  the  lar\'ae 
of  JJelioikh  went  several  inches  fron»  the  surface  before  forming  their  cocoon,  but  did 
not  notiee  a  imssage  lea«lin»j  down.  As  I  did  not  notice  very  closely,  such  a  tube  may 
have  bofu  there,  but  J  thinu  if  so  1  should  have  seen  some  trnc<'  of  it.  In  all  eases 
tiiore  was  a  thin  film  of  silk.  In  the  iiehl  I  saw  numbers  plowed  up,  but  did  not  dig 
for  any  with  care.  Of  course  the  plowing  would  have  destroy«Hl  snoli  a  lulw*,  but  i 
.sometijues  found  the  silk  about  the  pupa,  though  always  more  or  less  torn. 

*  Seventh  Report  of  the  State  Entomologist  of  Illinois,  1877,  p.  105, 
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The  rearing  of  boU-Avonns  at  the  ilepaiimeut  would  seem  to  show  that 
in  k>ose,  friahh^  earth  the  passage  made  by  the  wonus  in  their  tlesceut 
beoomes  obliterated  by  the  falling  together  of  the  earth  b(dnud  them; 
but  it  seems  probiible  that,  in  eompiiiit  soil,  an^'  huva  eutiniug  th<3 
ground  woukl  leave  a  round  ])aHsaj^e  behin<l  it.  A  thin  tilm  of  .silk  has 
always  been  notwed  lininj^'  the  cell  in  which  the  chrysalis  is  found. 

In  addition  to  the  ]>romiii(^nt  dis1inguishiu«j  iKiint  that  the  chrysalis 
oi  Aletia  is  invaiiably  found  only  above  groumi,  and  is  normally  found 
iu  roiled  leaf  and  sli?:lit  coi*oon,  while  tlie  chrysalis  of  Heliothis  is  in- 
variably found  only  below  the  sui-taee  of  the  ground,  normally  in  a 
smootii  shell,  lined  with  a  thin  fdm  of  silk,  it  may  be  well  to  mention 
the  characteristic  points  wliich  distmguish  tlie  chrysiilides  themselves. 

The  pupa  of  Heiiothiu  is  i^thiish  or  ligbt  brown,  and  polished,  and  the 
pupa  of  Aletki  dark  brown,  sometiraes  almost  Idack,  with  the  lower 
margin  of  the  alMiominal  rings,  4  to  0,  of  a  reddish-yellow  or  saflJron 
color;  it  is  not  polishe<l,  but  has  a  gi>easy  api>earance.  The  pupa  of 
Heliothis  is  rather  stout,  and  the  last  segment  is  rounded  and  furnished 
with  two  slender,  straight  spines  (Plate  XVI,  fig  G).  The  pui>a  of  Aletia^ 
contrary  to  this,  is  quite  slender,  es^uHually  the  abdomen ;  the  last  seg- 
laent  is  not  roundiHl^  ami  its  tipns  prolongeil  into  a  tail-like  appendage, 
which  bears  at  the  tip  4  spines,  tlu*.  euils  of  which  are  curved  so  as  to 
form  a  loop ;  foiu-  similai'  iq)iues  are  placed  transversely  in  a  row,  a  little 
in  fixmt  of  the  terminal  4  hooks ;  this  makes  eight  spines  for  AUUa  and 
only  two  for  i/e/tof^iA';  the  sligmalii  or  breiithing-hok^s  are  rather  con- 
spicoons  on  tiie  imi>a  of  IpLiioihiH^  and  scaiceiy  noticeable  on  the  pupae 
oi  Aletia. 

We  insert  a  detailed  des<;r!ption  of  the  chrysalis  of  the  boll- worm  for 
the  b^iefit  of  those  intei-ested : 

ReliotliU  atinigera. — Pkjmi:  Length,  f  to  ^  J  of  an  imli ;  color,  reddish  hrowji,  darker 
towards  the  Uoad ;  i>oli8hed.  The  ftdlowiug  particulars  will  bo  noticed  wbeii  cxam- 
iaed  under  the  microRcope :  the  hea<l,  whicJi  iiaiTows  in  tlie  region  of  the  niaxiUae  to  a 
loandedt  aomewhat  elevated  ndge,  is  covered  with  niinute  and  rather  indistinct 
granalatious,  and  has  near  the  front  a  few  shallow,  tiannvorse,  impressed  lin/oe,  which, 
however,  do  not  entirely  cross  Ironi  one  side  to  Ihe  other;  there  are  also  a  few  irregu- 
lar impressions  on  the  head  hehind  the  eye,  an«l  about  midway  between  the  posterior 
an^le  of  the  eye  anil  the  posterior  margin  of  the  head  is  an  impressed  puncture  from 
which  a  very  short  stitt*  hair  arises,  and  another  hIiuHow  impression  sonu'what  in  the 
■hape  of  a  y  may  he  foimd  at  the  i4U4l4lle  near  the  ik)st<;rior  margin  ;  the  sculpture  of 
the  thoracic  segments  is  somewhat  ditferent  from  that  of  the  liea<l ;  the  whole  surface 
is/jlosely  and  vcr>'  linely  faceted,  and  quite  a  number  of  irregular,  shallow,  impressed 
txanKvetse  lines  run  over  tlie  whole  siirfiiee  ;  the  ',k\  ring  is  very  much  wnnklcd;  the 
sarf^ce  of  tlie  abdominal  rings  is  similarly  wnlptured;  •he  front  wuirgin  of  rings,  4-7, 
is  coarsely  punctured;  the  4th  has  only  lew  of  these  puncturci^,  but  on  the  other  three 
rings  they  are  quite  numerous  around  the  whole  margin;  the  front  portion  of  these 
punctures  is  deep,  and  they  run  out  i)OsterioHy  more  or  less  into  a  shallow,  channel- 
like impression ;  the  ^losterior  margin  is  covered  quite  regularly  with  slightly  elevated, 
dark  brown  granules  of  ditl'erent  torms;  s(mie  are  siinai-e,  othei*s  live,  and  others 
six-sided;  the  other  rings,  except  the  last,  have  nothing  peculiar  in  their  structure  ; 
the  last  segment  is  bluntly  rouiuled,  and  furnished  ai  the  ends  with  two  quite  long, 
black,  slender  spines,  Avhich  at  (heir  apical  third  are  whitish,  faintly  bent  ujiwanls, 
with  their  tiim  sometimes  slightly  twisted  and  dinuteil  dowuwiird;  veutrauy,  this 
ring  and  the  one  before  it  have  each  a  short,  longitudinal  impressed  line:  tlie  cir- 
cumference of  the  8tig?naiu  is  elevated,  dark  brown,  with  tlie  center  of  a  cinidy  color 
and  spongy  texture;  the  casis  of  th«^  wings,  h'gs,  and  antenujc  are  coveml  with 
shallow  facettt. 

Tin:  MOTH. 

After  thf  fi-iuvot'  tlu'  ui(»th  <jii  Thite  Vlll,  an  additioiiid  extended 
des^ripiion  will  bt^  unntMcssury.  It  is  a  very  variable  species,  and  it 
is  owing  to  ttiis  faet  tliat  American  specimens  were  so  lon^  consid- 
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ered  to  form  a  species  distinct  from  the  European.  In  size  the  varia- 
tion is  not  great,  the  smaller  individuals  having*  an  expanse  of  wing  of 
an  inch  and  tluee-eighths,  and  the  larger  ones  expanding  an  inch  and 
three-quarters.  The  general  color  of  the  body  and  upper  wings  varies 
from  a  light  gray  tinged  with  olive  green  to  a  rich  yellow  gray,  almost 
tawny.  In  some  specimens  the  markings  of  the  fore  wings  are  almost 
obliterated,  nnd  in  others  they  appear  with  great  distinctness.  On  the 
hind  wings  there  is  much  variation  in  the  size  ot*  the  light  spot  within 
the  dark  band ;  in  some  speiumons  it  is  not  discernible,  and  in  others  its 
length  equals  half  the  breadth  of  the  wing.  The  width  of  the  black 
band  of  the  posterior  wings  also  varies  greatly.  The  moth  is  so  very 
dili'erent  from  Aletia  that  even  a  hasty  glance  at  the  plates  will  enable 
the  planter  to  distinguish  them.  The  most  pix)minent  ibstinguishing 
feature,  and  one  that  can  l)e  recognized  at  a  glance,  is  the  broad  black 
band  on  the  hind  wings  of  the  boll-worm  moths.  When  at  rest  the  lat- 
ter does  not  tightly  close  its  wings  roof  shaped  over  its  back,  as  does 
the  cotton-worm  moth,  but  holds  them  slightly  open,  so  that  the  black 
band  is  plainly  seen. 

The  moths  l)eg1n  to  fly  shortly  after  sundown.  I)iu*ing  the  day,  when 
disturbed,  they  fly  out  with  the  quick  tlartiug  motion  peculiar  to  most 
noctuids  under  such  circumstances — a  fliglit  almost  i)recisely  like  that 
of  the  cotton-moth.  At  night,  however,  their  flight  is  Ireer  and  more 
sustained.  As  has  been  noted  of  the  adult  AletiUy  these  moths  feed  at 
night  upon  the  lUictar  secreted  by  the  glands  of  the  cotton-plant,  the 
cow  pea,  the  greater  colfee-weed,  and  probal>ly  ui>on  others.  Their 
methods  of  feeding  are  almost  i)recisely  like  those  of  the  cotton-moth, 
the  antennae  being  kept  in  constant  \ibration.  They  also,  upon  occ4i- 
sion,  hover  before  a  gland,  steaAlying  themselves  by  their  fore  legs. 
When  at  ix?st  and  sucking  nectar,  they  do  not  fold  the  wings  like  Aktiay 
but  keep  them  slightly  raised  and  partly  oi>en.  We  have  not  heard  of 
this  moth  being  fouml  to  feed  ui>on  fiuit  an  Aletla  does,  though  it  is 
probable  that  this  may  occur,  as  the  tip  of  the  proboscis  is  spined  in  a 
somewhat  similar  manner. 

THE  NU-MBEU   OF   liHOODS. 

The  chrysalis  of  tUe  boll-worm  usually  gives  fortli  t\n*  perfect  moth  in 
early  May  in  the  more  southern  portions  of  the  cotton-belt.  Tlie  eggs 
of  these  lirst  moths  are  for  the  most  part  laid  on  tiie  leaves  of  cora, 
though  occasionally  one  is  deposited  u])on  the  Jiist-api)euring  cotton 
plant,  and  others  are  laid  upon  the  other  fooil-plants  to  be  found.  By 
far  the  majority  are  lai<l  upon  the  corn  leaves;  and  it  is  a  rare  occur- 
rence to  lind  a  boll-worm  upon  cottrm  in  the  months  of  May  and  June. 
The  individuals  of  this  first  brooil  of  BeUothk  upon  ciorn  are  called,  in 
many  i>arts  of  the  South,  ^Herminal  Inul  worms,"  the  reason  for  which 
will  shortly  be  shown. 

The  newly  hatched  larvae  begin  feeding  at  on<e  uiK»n  the  corn  leaves 
upon  which  they  wer<*  born,  and  gnaw  many  small  irregular  holes 
through  them,  giving  them  the  api)earance  of  having  been  riddled  by  a 
charge  of  small  shot.  Upon  these  extenml  leavers  of  corn  they  may  be 
found  for  some  time,  s])cciinens  upwards  of  half  of  an  inch  in  length 
having  beiiu  c(»lhH*te<l  May  21.  As  tluy  increase*  in  size  they  progress 
downward  into  the  closely  folded  leaf,  juid  sooner  or  lat^^r  reach  the 
tender  terminal  leaves  or  Imd,  where  they  do  a  very  destructive  work. 

Tlu*.  plants  thus  iniested  may  be  rea4lily  recognized  by  the  riddled  ai>- 
IM'arance  of  the  larger  le^ives.    W' hen  such  a  stalk  is  found,  if  the  leaves, 
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beginning  will)  LUp  out<irmost,  b<»  stripped  oft*  nearly  to  lUe  baM»8  of  (heir 
Hheaths,  a  qnantity  of  brown,  cUy  excrement  Avill  be  f«mn<l,  increu»iiij»- 
iu  quantity-  as  the  renter  of  tiie  phint  is  approaehed,  until  at  hist  the 
usually  pale  p:re,en  worm  is  reached,  either  within  the  sheath  of  a  lejif 
or  ill  a  cavit>'  eaten  into  the  closely  rolled  teruiinal  leaves.  When  full 
fn*own,  it  gnaws  a  cii'ciilar  hole  thnaigli  the  leaves  directly  outwaixls 
from  the  point  where  it  has  been  feeding  and  falls  to  the  gix)und,  wliere 
it  transfonns  to  a  chrysalis,  as  before  described. 

It  is  difdcult  to  estimate  the  usual  amount  of  damage  done  by  the 
fii^st  brooil,  as  it  ditiers  so  much  in  different  localities.  It  seems,  how- 
ever, never  to  be  alarmnigly  great,  on  account  of  th<».  comparatively 
Bmall  numbers.  Obseivations  on  a  small  scale  in  Alabama  showed 
about  one  plant  in  forty  to  be  infested  by  them. 

A  second  brood  makes  its  api)earauce  in  Alabama  jiom  the  first  to 
the  middle  of  June.  The  eggs  are,  as  before,  for  the*,  most  part  laid  upon 
the  com  leaves.  Some  few  aie  laid  upon  cotton — more,  usnally,  than  is 
the  case  with  the  first  brood.  The  young  larvae  feed  upon  the  leaves  as 
befoi^  and  upon  the  tassels.  As  they  approach  full  giowth  they  are 
found  within  the  young  ears,  feeding  njHyn  the  silk,  the  milky  kernels  as 
fast  as  they  appear,  and  u^wn  the  tender  cob.  XJi)on  reaching  full  size 
they  bore  through  the  shuck  and  fall  to  the  groiuid.  The  moths  of  this 
second  brood  may  be  seen  flying  in  considerable  numbers  in  the  early 
part  of  July. 

It  is  the  next,  the  third  brood  proper,  which  does  most  damage  to 
com.  This  is  called  the  ^'  com- worm,''  the  "ear- worm,"  or  the  "tassel- 
worm.''  About  the  1st  of  July  the  eggs  are  laid,  probably  near  the  end 
of  the  husk  of  com.  Very  few  eggs  are  laid  upon  cotton  growing  in  the 
same  field,  llie  larvae  feed  upon  the  silk  and  tender  grains  near  the 
ends  of  the  ears,  destroying  many  eai^  and  rendering  many  others 
unfit  for  use.  It  is  a  noticeable  fa<;t  that,  while  the  individuals  of  the 
two  earlier  broods  have  for  the  most  pail  vaiie<l  little  in  color,  being 
chiefly  of  a  pale  green,  this  third  brood  consists  of  wonns  of  the  vaiious 
shades  of  green,  i)ink,  and  rose.  These  larvae  attain  full  growth  prob- 
ably in  the  shortest  tune  of  any  of  the  broods,  and  boring  through  the 
husks  fall  to  the  groimd  to  pupate  as  before. 

By  the  1st  of  August  or  thereabouts,  when  the  time  for  a  fourth  brood 
has  arrived,  the  ears  of  com  have  begun  to  harden,  while  cotton  bolls 
and  forms  are  very  plentiful.  Instinct  teaches  the  moths  of  the  third 
brood  to  lay  their  eggs  upon  cotton  instead  of  ui>on  corn,  as  their  parents 
have  done.  We  have  mentioned  the  fact  that  a  few  worais  are  to  be 
found  upon  cotton  previous  to  this  time.  An  occasional  individual  will 
be  found  to  have  attained  his  growth  on  cotton  in  May,  before  a  flower- 
bud  has  api>eareii,  and  which  has  evidently  fed  entiix?ly  upon  cotton 
leaves. 

Mr.  G.  W.  Hazard,  of  Eutledge,  Ala.,  makes  the  statement:  "Bud- 
worms  injure  the  cotton  while  very  young,  in  cool  wet  springs,  generally 
in  the  last  of  April  and  through  May." 

Mr.  Trelease  found  the  first  larvae  eating  the  flower-buds  or  forms  as 
early  as  June  11 ;  but  very  few  were  found  from  this  time  on  until  the 
appearance  of  the  fourth  brood  upon  cotton,  thus  demonstrating  plainly 
that  a  com  diet  is  much  prefeiTcd  so  long  as  certain  tender  i>ortions  can 
beobtained. 

The  habits  of  this  fourth  bi'ood  have  already  been  given  in  the  gene- 
ral remarks  concerning  the  boll-wonn  upon  cotton.  It  is  by  far  the 
most  destractive  brood.    About  the  Ist  of  September  the  moths  of  tiiis 
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brood  are  to  be  seen  in  peat  iuiiuIkis  at  niglit  suckinp:  tlic  lUM'tar  of 
rottuu,  cas^iia,  aiul  co\v-2)ea. 

The  tilUi  brood  begins  early  in  Sept(*njlMr,  and  is  also  contiucd  to  ootlon. 
In  all  but  the  most  ."tioutbeiu  portions  of  the  eotlon-belt  this  bro<jd  ap 
\H*iivs  normally  to  be  tbe  last,  its  <'l)rysalrdes  livin^i;'  thron<::h  flie  Avint^T 
in  llieir  uudergpi-oiiml  eells.  AVith  an  e^ceej^tioually  line  season  it  seems 
])robable  tliat  tliere  may  be  another  brood,  but  npoii  this  point  we  have, 
as  yet,  no  evidence. 

These  remarks  upon  the  nundier  of  brofxls  arc  based  upon  observa- 
tions imide  the  i^resent  year  in  Crntral  Alabama,  and  the  following  facts 
must  be  taken  into  consideration :  that  the  observations  Mere  limited 
geo|?raphieally  to  a  single  ])oint,  central,  it  is  true,  but  were  unconfirmed 
by  observations  from  other  jwints.  ]\for(*over,  1^79  was  by  no  means  a 
bad  worm  year.  From  oi)positc  extremes  of  the  cotton  belt  we  should 
expect  to  lind  variation  in  opposing  directions  from  this  as  an  average. 
In  years  when  the  worms  were  very  immerous  we  should  expect  to  fid 
tbem  infesting  cotton  at  a  period  earlier  than  that  which  wc  have 
designated,  and  where  (;om  is  not  grown  m  the  vicinity,  they  ptobably 
feed  upon  cotton  from  the  first  ajipearance  of  the  flower-buds.  These 
points  will  account  for  the  fact  of  the  frequent  earl^  reports  of  the  rav- 
age of  the  boll- worm  in  cotton. 

The  same  diflBcnIty  also  arises  in  aseertahiing  the  precise  number  of 
broods  of  the  boll-worm  that  was  found  with  the  cotton-worm.  Some 
moths  issuing  from  winter  quarters  later  than  others,  or  failing  so  SOon 
to  find  a  suitable  place  of  deposit  for  their  eggs,  will  lay  their  eggs  later 
than  others.  Some  larvae,  moreover,  may,  by  surrounding  circumstan- 
ces, fail  to  develop  as  fast  as  others.  These  and  other  points  combined 
start  an  irregularity  of  the  broods,  the  tendency  of  which  is  to  contin- 
uaUy  increase  rather  than  to  diminish,  imtil  in  the  later  generations 
irpon  cotton  we  may  find  them  in  all  stages  at  once — eggs,  larvae  of  all 
sizes,  chrysali<les,  and  moths.  The  number  and  relative  api>earances  of 
the  broods  normally,  however,  we  believe  to  be  that  which  we  have  given. 

The  boll-worm  disappears  in  the  fall  before  the  cotton-worm  does. 
Mr.  €r.  W.  Smith-Vaniz,  of  Canton,  Miss.,  gathered  eggs  from  one  of 
which  a  larva  hatched  August  30.  It  became  a  chrysalis  September  22, 
and  passed  the  winter  in  this  state,  issuing  as  a  moth  May  14.  Another 
brood  of  the  cotton  caterpillars  was  reared  after  this  boll-worm  went 
into  winter  quarters. 

In  his  Third  Missouri  Entomological  Eeport,  p.  107,  Professor  Eiley 
makes  the  statement : 

Most  of  the  moths  issue  in  the  faU  and  hibeniat**-  as  snch,  but  some  of  them  pass  the 
winter  in  the  chrysalis  state  and  do  not  issue  tiU  tlie  foUowing  spring.  I  have  kitowu 
Ihem  to  issae,  in  this  latitude  (3c^.p  N.),  after  tlie  1st  of  November,  when  no  fh)st  had 
l>reviously  occurred. 

It  may  be  true  that  Heliothis  occasionally  hibernates  as  a  moth.  Ko 
instance  of  snch  hibernation  has,  however,  come  under  our  notice,  nor 
do  we  find  any  other  statement  of  this  iiict  than  this  of  Professor  Riley -s, 
just  quoted.  It  is  certain  that  the  insect  normally  hibernates  in  the 
ehrysalis  state,  and  that  if  a  hibernating  moth  is  found  it  is  an  excep- 
tional occun^ence. 

Many  of  the  noctuidic  hibernate  as  moths,  and  some,  as,  for  instance, 
tlie  army-worm  of  the  north  {JlcUophUa  tiniimncta^  Haworth),  are  sup- 
posed to  winter  either  in  the  moth  or  chrysalis  state.  The  latter  point 
is  not  yet  definitely  settled,  however,  and  even  if  it  were  it  would  sim- 
]dy  create  a  ]>reeedent  not  necessarily  a  probability,  in  favor  of  a  dnal 
hibe>rnuli(m  of  Heliothis. 
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H  seems  to  be  a  pretty  j;eneialIyscttl(Hl  )»oi]it  iiinoiig  pliiutcrs,  .*o  fiir 
us  we  eaa  ascertain,  tbul  tlie  boll-worm  is  iudueueed  by  the  ueatber  in 
a  similar  mauuer  to  Alefia ;  that  is  to  say,  that  they  flourish  best  in  wet 
seasons,  ami  in  dry,  sunshiny  weather  do  least  danra.sfe.  The  testimony 
on  this  point  is  hardly  as  unanimous  as  with  the  eottou-worm,  but  it  is 
sufficiently  so  to  enable  us  with  justiee  to  make  the  general  statement. 
Mr.  Trelease  says  in  this  connection: 

Like  the  cotton-catei'piUar,  the  boU-worniiH  more  abiinchint  iu^ct  tLau  in  dry  places ; 
at  least  such  was  my  experience,  and  it  is  also  fjjiid  to  do  bettor  in  wet  than  in  dry 
seasons.  This  is  readily  explained  by  the  hontility  of  ants,  whieh  are  more  abnndant 
in  dry  than  in  wet  places,  and  in  fair  than  in  rainy  seasons. 

Early  in  June  several  half-grown  "bud-worms''  Aven;  eoUected  on  Indian  corn  and 
tratiB^tred  to  cotton-plants  with  a  view  to  watching  their  actions.  Care  was  taken 
to  place  them  upon  plants  upon  which  there  were  no  ants.  Seating  myself  beside 
them,  I  awaited  developments.  At  lirst  they  evinced  no  desire  to  do  more  than  con- 
eeal  themselves  beneatli  the  leaves  from  the  glare  of  the  sun.  But  it  was  not  long 
before  a  stray  ant  appeared  on  the  plant,  iind,  lindlng  the  latva,  proceeded  to  run 
round  and  round  it,  biting  it  whenever  it  could. 

Soon,  however,  finding  that  unaided  it  could  do  little,  the  ant  left  the  plant,  and, 
after  watching  it  a  short  time,  I  lost  sight  of  it ;  but  in  a  few  minutes  it  returned 
accompanied  by  several  others  of  the  same  species.  In  a  little  while  the  worm  was 
so  worried  thai  it  feU  from  the  plant,  and  was  soon  kiUed  and  carried  oft'  by  its  tor- 
mentors, which  followed  it  to  the  ground. 

Several  times  I  satv  this  repeated,  the  boll-worm  being  killed  in  each  ease  within 
an  hour  aftet  the  time  when  they  were  placed  on  the  cotton.  Ants  were  also  seen  to 
kiU  these  larvae  upon  several  occasions,  and  once  or  twice  when  the  worms  had  not 
been  interfered  with  by  me. 

Mr.  Lyman,  in  Department  of  Agriculture  report  for  1866,  says  that 
many  eggs  of  the  boll-worm  moth  are  destroyed  by  ants. 

The  theory  of  the  ants  influencing  the  comparative  abundance  of 
worms  iti  wet  and  dry  weather  is,  as  we  have  said  before,  iin  extremely 
plausible  one  if  its  basis  be  correct.  There  cannot  be  the  shghtest  doubt 
but  that  ants  abound  upon  drj'  soil  rather  than  upon  that  which  is 
moist,  and  in  dry,  sunshiny  weather  rather  than  in  rainy  weather;  nor 
can  there  be  the  slightest  doubt  btit  tllat  maiiy  species  destroy  both 
cotton  and  boll  worms.  Then  the  theory  will  hold  just  so  far  as  this 
destruction  goes— just  to  the  extent  that  the  ants  kill  the  worms.  The 
fact  that  there  is  a  slight  difference  of  opinion  as  to  the  influence  of  the 
weather  can  then  be  easily  explained  by  the  comparative  abundance  of 
anta  in  diflfcrent  localities.  The  theorv  does  not,  however,  entirely 
account  for  facts  as  observed,  but  will  nave  to  be  taken  in  connection 
with  the  nectar-gland  theory,  and  also  with  the  facts  of  the  superior 
nourishing  ])ower  of  a  tender  and  succulent  iilant,  as  compared  with 
one  dry  and  dwarfed  from  drought. 

EEMEDIES. 

KATUR.\L  REMEnif.S. 

The  remarks  already  made  (see  page  305),  conceniing  the  efficacy  of 
insectivorous  birds  and  of  predaceous  insects  will  apply  equally  well 
here.  Strange  to  say,  but  one  parasite  upon  Reliothh  has  been  found. 
This  was  bred  from  a  chrj  salis  received  September  15, 1879,  and  proved 
to  be  Tachina  aJetiae.    (See  page  302.) 

Professor  Riley,  in  a  foot-note  in  his  fourth  Missouri  report,  mentions 
Jteliothii  armi^ei*a  as  being  among  the  species  from  which  he  had  bred 
Tachina  anonyma,    (For  the  habits  of  the  Tachina  flies  see  page  302.) 
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Af^  t/>  achial  obHOJvatioDR  u]>on  birds,  ^r.  Glover  says: 

lue>rctivorouB  IjiitLs  nlso  sorvo  as  xevy  iisc*ful  ;i«jmitH  in  the  dimiuution  of  the  bolL 
vorm.  In  proof  of  this  fact  I  will  8t;'ite  that  I  have  ^4Cotl  a  kijig-bird,  or  b«)e-martin 
chaso  and  capture  a  boU-wonn  moth  not  ten  pa<"08  froni  whei-el  stood,  and  which  I 
was  in  pnrsnit  of  at  the  same  time:  also,  that  wnne  young  mockingbirds,  kept  in 
their  nest  nesir  au  open  window,  were  fed  daily  by  their  parents  with  insects,  among 
which  were  (quantities  of  the  boll-worm  moth,  as  was  prove<l  by  the  gi-onnd  under- 
neath being  strewn  with  their  diasevered  wings. 

As  to  predaceous  insect  enemies,  wehave  already  referred  ^see  page 343) 
to  the  most  effective — the  auts —  aud  farther  discussion  will  be  unnec- 
essary. Of  the  others,  those  doing  most  good  will  i>robably  be  the 
wasps,  the  asilus  flies,  the  devil's  coach-horses,  the  lady-bird  larvae,  and 
the  golden-eyed  lace-wing  fly  larvae.  The  ground -beetles  will  play  a 
more  important  part,  in  all  probability,  in  destroying  the  boll  worms 
than  they  do  in  destroying  the  cotton- worms,  on  account  of  the  former 
descending  into  the  ground  to  pupate, 

Mr.  Glover  gives  an  account  of  a  spider  which  is  said  to  destroy  the 
boU-worm,  in  the  following  words : 

Another  description  of  a  small  spider,  about  the  tenth  of  an  inch  in  length,  of  alight 
drab  color,  with  two  or  more  dark  spots  on  its  back,  was  found  very  numerous  inside 
of  the  involucre  or  ruffle  of  the  cotton-bloom,  where  it  is  said  to  be  useful  to  the 
planter  in  destroying  very  young  boll-worms.  In  many  cases,  where  the  eggs  of  the 
boU-worm  moth  had  been  deposited  and  hatched  out,  and  the  young  worms  had  eaten 
through  the  outer  calyx  and  already  pierced  a  hole  in  the  young  bud  or  boll,  it  was 
frequently  observed  that  no  worm  could  be  discovered  inside ;  but,  upon  opening  such  a 
ruffle,  this  small  spider  was  almost  invariably  found  snugly  ensconced  in  its  web;  hence 
it  was  surmised  that  the  young  worm  had  entered  between  the  ruffle  and  the  boU  or 
bud,  and  had  been  destroyed  by  the  spider,  the  nest  of  which  was  found  in  euoh  situa- 
tions. 

ARTIFICIAI.  REMEDIES. 

Topping. — Topping  the  cotton  at  a  certain  time  of  the  year  has  been 
urged  as  a  means  of  destroying  the  eggs  both  of  the  cotton-worm  and 
boll- worm  moths.  It  has  already  been  shown  that  this  would  not  prove 
efficacious  as  a  remedy  for  the  cotton- worm,  and  the  result  would  be  the 
same  with  the  boll- worm.  It  is  true  that  some  eggs  would  be  destroyed 
in  this  way,  but  actual  count  has  shown  that  the  destruction  of  those 
eggs  which  are  deposited  upon  the  upper  part  of  the  plant  would  not 
pay  for  the  labor  of  topping. 

Poisoning. — It  has  always  been  said  that  the  strong  point  of  the  boU- 
worm  lay  in  the  fact  that  it  worked  within  the  boll,  where  no  x)oi8on 
could  reach  it,  and  that  this  method  of  destruction  would  prove  of  no 
avail.  Our  study  of  the  habits  of  the  insect  has  shown  us,  as  before 
stated,  that  by  far  the  greater  number  of  the  eggs  are  laid  upon  the 
leaves,  and  that  the  newly-hatched  larvae,  before  migrating  to  flower- 
buds  or  bolls,  almost  invariably  feed  to  a  greater  or  less  extent  upon  the 
leaf  where  they  were  bom.  This  shows,  then,  that  a  well^distributed 
poisonous  mixture  would,  in  all  probability,  destroy  great  numbers  of  the 
young  worms.  Observation  has  also  shown  that  well-grown  boll- worms, 
migrating  from  boll  to  boll,  are  also  frequently  killed  by  eating  poisonea 
leaves.  There^is,  then,  a  double  reason  for  poisoning  worm-infested  cot- 
ton. The  proper  time  for  poisoning  for  the  boll- worm,  in  regions  where 
there  is  reason  to  suspect  an  extensive  migration  from  corn  to  cotton, 
is  a  few  days,  say  a  week,  after  the  full-grown  worms  are  found  in  the 
hardening  ears  of  corn,  or  when  the  moths  are  observed  to  fly  abun- 
dantly after  the  ear  has  begun  to  harden.  The  poisoning  for  the  third 
brood  proper  of  the  cotton- worm  aud  of  the  boll- worm  can  be  done  simul- 
taneously. 
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Inasmuch  as  au  extended  <lift(;ussiou  of  poisons  and  metUods  of  apply- 
ing has  been  given  in  that  part  of  the  reiK>rt  relating  to  the  cotton-wonn, 
any  remarks  on  this  head  will  be  unnecessary'. 

Hand-picking. — We  should  be  far  from  advising  any  plant-er  to  at- 
tempt to  rid  himself  of  the  boll-worm  by  collecting  them  from  cotton  by 
hand.  The  plan  which  we  do  mean  to  suggest  under  this  heading  is 
killing  the  earlier  brood  of  the  insect  upon  corn  as  a  preventive  against 
future  injuries  in  cotton. 

This  idea  was  first  suggested  by  Col.  B.  A.  Sorsby,  as  stated  In  the 
Department  of  Agiiculture  Ileport  for  1855: 

Col.  B.  A.  Sorsby,  of  Columbus,  in  Georgia,  lias  bred  botb  those  insects  (corn  and 
boll  worms)  and  declares  them  to  be  the  same ;  and,  moreover,  when,  ac conning  to  his 
advice,  the  com  was  carofuHy  wormed  on  two  or  three  plantations,  the  boU- worms 
did  not  make  their  appearanc-e  that  season  on  the  cotton,  notwitlistanding  that  on 
neighboring  plantations  they  committed  great  ravages. 

Mr.  E.  Sanderson,  in  1858,  having  come  to  the  conclusion  that  the 
two  insects  were  identical,*  advised  the  early  planting  and  forcing  of 
cotton,  and  the  late  planting  of  alternate  rows  of  cora,  with  the  view  of 
keeping  the  worms  supplied  with  a  stock  of  the  food-plant  which  they 
evidently  preferred. 

In  1859,  Mr.  Peyton  King,  of  Enterprise,  in  commenting  upon  Mr. 
Sanderson's  paper,  said : 

H  they  are  the  same,  their  ravages  may  be  to  a  great  extent  lessened  by  the  plan 
snggested  by  Mr.  Sanderson — that  of  planting  the  com  crop  Jater.  And  to  his  plan  I 
woifld  suggest  another— that  of  sending  hands  at  the  proper  time  through  the  com 
for  the  purpose  of  opening  slightly  every  ear  with  a  dead  silk,  to  extract  and  destroy 
the  worm,  and  thereby  destroy  the  miUer.  This  might  pay  in  reference  to  the  corn 
alone,  t 

No  attention  seems  to  have  been  paid  to  either  of  these  suggestions, 
and  the  remedy  has  never  come  into  use. 

The  same  idea  suggested  itself  to  me  during  my  stay  in  the  field  in 
the  summer  of  1878,  but,  as  I  arrived  in  the  latter  part  of  July,  I  was 
only  able  to  theorize.  Mr.  Trelea^e  was  instructed  to  pay  attention  to 
this  i)oint,  and  in  his  report  we  find  the  following : 

Since  the  earliest  broods  of  larvae  are  found  on  the  maize,  or  Indian  com,  first  in  the 
stalky  later  in  the  ears,  and  since  the  tendency  of  the  spectes  to  multiply  in  geometrical 

Srogi-ession  makes  it  desirable  to  destroy  the  early  broods  if  possible,  I  would  snggest 
and-picking  of  these  earlier  broods  as  the  best  way  known  to  me  of  dealing  with 
the  pest.  As  was  stated  when  speaking  of  the  natural  history  of  Helioihis,  if  one  of 
these  larvae  has  taken  up  its  abode  in  a  stalk  of  corn,  the  fact  can  be  detected  by  a 
very  superficial  examination,  owing  ta  the  holes  formed  in  the  leaves.  Let,  then, 
each  plow-hand  be  instructed,  when  cultivating  the  com,  to  stop  whenever  lie  finds 
snch  a  stalk,  and  catch  and  kill  the  worm,  even  though  it  should  occasionally  be 
necessary  to  destroy  the  plant  in  doing  this,  for  the  hill  may  be  replanted,  and  the 
larvae  thus  killed  might,  if  suffered  to  live,  become  in  a  few  generations  tne  parent 
of  hundreds  of  boll-worms.  Later,  after  the  com  is  laid  by  and  has  begun  to  fruit, 
boys  may  be  sent  through  the  fields  to  kill  the  **  tassel-worms,"  the  presence  of  which 
may  be  detected  by  the  excrement  at  the  end  of  the  ear  or  by  the  silk  being  eaten 
away.  To  catch  those  it  will  be  only  necessary  to  open  the  husk  for  a  short  distance 
back  from  the  end  of  the  ear,  and,  from  the  ease  of  discovering  affected  ears,  the  ex- 
pense will  not  be  great.  It  is  objected  to  this  that  ears  so  opened  ai*e  exposed  to  the 
weather  and  to  the  attacks  of  birds.  Though  it  must  be  admitted  that  this  is  tnie 
to  a  certain  point,  the  destruction  of  all  ears  so  int-erfered  with  does  not  follow,  and 
the  great  lessening  of  the  next  crop  of  boU-wonns  wiU,  I  am  certain,  more  than  pay 
for  what  com  is  sacrificed. 

The  boll- worm  cannot  be  expected  to  be  exterminated  by  this  process, 
since  it  has  so  many  other  food-plants  from  which  it  could,  at  any  time, 

*Aniericau  Cotton  Planter,  November,  18,%. 
Mbid.,  Febraary,  ldo9. 
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migrate  to  com  or  cotton ;  but,  inasmuoli  as  corn  appears  to  be  its  favorite 
food,  its  muul>crs  could  l)c  very  .irreatly  le^ssftued,  au<i  its  injuries  to  (iotton 
could  W.  almost  done  a-way  witli  by  tliis  process.  AVe  advise  jdautcrs 
by  all  means  to  try  it,  aud  we  assure  tUem  that  their  time  will  not  be 
lost.  In  sections  of  the  cotton-belt  which  are  badly  troubled  with  the 
boll- worm,  and  where  corn  is  not  ^i^rown,  it  will  be  well  to  plant  the  latter 
crop  and  use  it  as  a  trap,  as  advised  above. 

IlOTATioN  OF  CROPS. — In  the  light  of  the  relation  of  the  corn  and  boll 
worms,  and  of  the  numerous  food-plants  of  Heliothis^we  may  here  men- 
tion the  fact  that  rotation  of  crops  has  been  strongly  urged  as  a  pre- 
ventive against  the  ravages  of  the  boll-worm.  The  knowledge  which 
we  have  gained  of  the  multivorous  habits  of  the  insect  readily  shows  us 
that  such  a  course  would  be  vain,  a.s  during  the  sciison  when  cotton  was 
not  grown  some  other  food-plant  would  be  available.  As  a  curiosity,  we 
may  mention  the  fact  that  some  years  ago  a  writer  in  the  Southern  Cul- 
tivator, after  earnestly  urging  rotation  of  crox)s,  advises  corn  as  (lie  best 
crop  to  rotate  icitli  cotton! 

DESTRtTCTiON  OF  THE  CHRYSALIDES. — In  the  more  southern  portions 
of  the  cotton-belt,  where  the  frosts  are  rarely  severe,  but  little  can  be 
done  toward  the  destruction  of  the  chrysalides  beyond  instructing  the 
plow-hands  t^  crush  them  whenever  they  observe  them  in  plowing,  or 
causing  a  boy  to  follow  the  plow  and  collect  them  as  they  are  brought 
to  the  surfaOvC.  In  the  more  noi-therii  portions,  however, /aWj)fatri7i^ 
may  accomplish  much  good.  Experiments,  having  the  testing  of  the 
efficacy  of  this  remedy  in  view^  have  been  made  by  Profa'ssor  French. 
We  can  do  no  better  than  to  give  his  own  words: 

Fall  plowing. — ^To  make  it  plain  how  this  is  to  reacb  tlieni,  I  shall  have  to  explain 
some  observations  made  014  the  fall  hrood  of  chrysalides  that  werti  found  during  the 
month  of  November  in  a  held  where  the  worms  ha<l  been  very  abundant  in  the  com 
before  it  was  harvested.  In  digging  for  the  chrysalides  round  the  corn-hills,  I  fonnd 
that  instead  of  their  occupying  an  oval  earthoni  cocoon,  as  has  usually  been  written 
of  them,  and  as  they  apparently  do  in  the  breeding-box,  tliey  were  down  in  the  ground, 
from  five  to  six  inclies  below  the  surface,  in  a  hole  about  a  third  of  an  inch  in  diameter, 
reaching  from  the  chrysalis  to  the  top  of  the  ground,  where  it  was  covered  over  with 
a  thin  film  of  dirt  from  an  eighth  to  a  <iuarter  of  an  inch  thick.  This  hole  was  larger 
at  the  bottom  than  at  the  toj»,  apparently,  so  as  to  give  free  motion  to  the  chrysalis, 
aud  nsnaUy  bent  in  its  course  so  that  the  lower  part  would  have  an  inclination  en 
perhaps  forty-five  detrecs.  At  the  bottom  would  be  found  the  chrysalis,  the  small 
end  downward  and  the  head  upward. 

In  one  ca86 1  found  the  hole  so  bent  that  the  chrysalis  ocetlpied  a  horizontal  position. 
The  hole  was  smooth  inside,  and  was  perhaps  ma^te  so  by  cementing  the  dirt  together ; 
but  of  that  I  could  not  teU,  for  the  wliole  ground  was  moist,  though  dry  enough  to  be 
firm.  I  took  several  of  the  chi^saUdes  and  put  them  in  a  box  with  some  loose  dirt, 
and  then  moistened  it,  after  which  I  allowed  them  to  fi-eeze.  The  dirt,  when  they 
were  allowed  to  freeze,  was  dry  enough,  so  that  if  it  had  been  in  the  garden  and  turned 
over  with  a  spade  it  would  crumble.  When  examined,  after  the  freezing,  all  were 
dead.  Some  others,  taken  up  in  the  bottom  of  their  subteminean  habitations,  with- 
out sifting  the  loose  earth  rotmd  them  in  their  holes,  and  aUowed  to  freeze,  wer*  not 
killed  by  freezing. 

My  conclusions  were,  that  so  long  as  they  were  iii  the  smooth  compartments  they 
hail  made  for  themselves,  free  from  any  loose  dirt  that  would  become  wet  and  stick  to 
them,  they  could  pass  the  winter  in  safety,  even  though  they  might  be  frozen ;  but, 
when  the  dirt  waa  packed  loosely  round  them  and  became  iret  and  stuck  to  them, 
then  freezing  killed  them.  Their  holes,  running  cell-like  as  they  do  from  the  surface 
down  into  tlie  ground  five  or  six  inches,  must  be  broken  up  by  plowing,  and  when 
once  broken  up  with  the  loose  dirt  round  them  the  rains  and  the  freezing  winter 
weather  would  have  the  same  effect  on  the  chrj'salides  that  moisture  and  ft^eezing  had 
on  those  in  the  box  of  loose  dirt..  Fall  plowing,  then,  for  these  reasons,  will  probably 
be  the  most  efficient  means  of  destroying  these  insects ;  besides,  if  done  late  enougli, 
it  will  rid  the  ground  of  cut- worms,  &c. 

DESTRTTCTION  OP  THE  MOTHS. — It  is  the  general  opinion  throughout 
the  South  that  the  best  if  not  the  only  way  of  getting  rid  of  the  boll- 
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worm  is  by  tlie  use  of  lights  and  poisoned  sweets  for  ntUa<:(ing  tbo 
moths.  Several  corresi)ondents  even  jio  so  far  as  to  sny  that  the  rav- 
ii'^Cii  of  the  worms  can  ahvays  be  cheeketl  ])y  atlraeting  thn  ujoths  \\itli 
li^htg.  Colonel  Sorsby  always  had  gn»al  success  in  killin;;  these  luoihs 
with  molasses  and  vinegar.    lie  says:* 

Wt;  procured  ciglitecu  common-Hizcd  diinior-platcs,  into  cacb  of  wliicli  \\('  put  bulf 
a  gill  of  vinegar  aud  mokisses,  previously  })rcpared  in  the  ]»roportioti  of  lour  ]»arts  of 
the  frirnier  to  one  of  the  latter.  The?^  i>i;iles  were  set  on  small  btak<'s  or  poles  drlrcn 
ifltotlic  ground  iu  tho  cottoii-ti<']d,  one  to  abotU  each  tlir(;e  acres,  ilnd  reaeliinga  little 
above  tbe  cotton-plant,  with  a  six-inch  sc^uarc  board  tacked  on  top  to  receive  the 
j>lato.  These  arrangements  were  made  in  the  evening,  soon  after  the  liies  bad  made 
their  appearance;  the  next  morning  we  found  eighteen  to  thirty-live  moths  to  each 
plate.  The  experiment  was  continued  lor  live  or  six  days,  distri))uting  tbe  plates  over 
th©  entire  field,  each  dav!^  success  irjcreaaing,  until  the  numbers  were  reduced  to  t\t(i 
or  tl^reo  moths  to  each  plate,  when  it  vras  abandoned  as  being  no  longer  worthy  of  the 
tronble.  Tbe  crop  that  year  was  but  very  little  injured  by  the  boU-worm.  The  flies 
wcfo  caught  in  their  eagerness  to  feed  upon  tbe  mixture  by  alighting  into  it  and  being 
unable  to  escape.  They  were  probably  Attracted  by  the  odor  of  th«  prcpnration.  the 
Tinegftr  probably  being  an  important  agent  in  the  matter.  As  the  flies  feed  only  tbt 
nigbt,  the  plates  should  be  visited  late  every  eveninjg,  the  insects  taken  oat,  and  the 
veissels  replenished  as  circumstances  may  reqirirc.  1  have  tried  the  experiment  with 
results  equally  satisfactory,  and  shall  continue  it  until  a  better  one  is  adopted. 

The  boll- worm  moths  appear  to  be  attracted  to  the  same  sweets  as  the 
cotton-moths,  and  are  equally  attracted  to  light.  It  follows,  then,  that 
tbe  remarks  made  in  the  earlier  part  of  this  report  will  apply  equally 
well  here,  and  that  the  devices  there  recommended  for  the  destruction 
of  tbe  cotton-moth  may  be  here  recommended  for  the  destruction  of  the 
boll- worm  moth« 

^  Department  of  Agriculture  Keport,  1855,  p.  39S. 
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(When  figures  are  enlarged,  the  natural  sises  are  indicated  in  hair-line  at  side,  xinlew  the  enlarge 
nient  ia  indicated  in  some  other  way.] 


Explanation  to  Plate  VII. 
Aletia  argiUacea.    (Original.) 

Fjo.  1.— Eggs  on  the  lower  surface  of  the  leaf. 

Fio.  2.— Very  young  larvae  feeding. 

Fig.  3.— Older  larvae  that  have  moved  to  the  tender 
foliage  at  end  ot  branch. 

Figs.  4, 5,  and  6.— Nearly  full -grown  larvae  showing 
some  of  the  color  variations. 

Fig.  7.— Margin  of  leaf  as  webbed  about  a  pnpa. 

Fig.  S."— Pupa  inclosed  in  fragment  of  leaf. 

rio.9.— Pupa  from  which  the  leafy  covering  has 
been  partly  eaten  by  caterpillars. 

Fio.  10.— Pupa  entirely  deprived  of  its  case  by 
larvae,  but  prevented  from  falling  by  the  catch- 
ing of  its  anal  hooks  in  remnants  of  the  cocoon. 

Fio.  11. — Moth  at  rest,  seen  obliquely  from  above. 

Fig.  12. — Moth  seen  from  below,  with  wings  ex- 
panded. 

Fig.  13. — The  same  from  above. 

Fig.  14.— Nectar  gland  on  midrib  of  cotton  leaf. 

FlQ.  15.— Nectar  gland  at  base  of  involucre. 

EXPLANATIOK  TO  PlATE  VIIL 

Hdiothii  armigera.    (Origin  aL) 

Fio.  1.— Vertical  section  of  a  fully-expanded  cotton 
flower,  at  end  of  the  first  day  of  blooming,  show- 
ing a  young  boll  worm  at  work. 

Fig.  2.— Boll- worm  moth  seen  from  below. 

Fig.  3. — The  same  seen  from  above. 

Fig.  4.— Dorsal  view  of  a  partlv  grown  larva. 

Fio.  5. — Side  view  of  a  nearly  full  grown  larva. 

Fig.  6. — Vertical  section  of  a  large  green  boll,  one 
compartment  of  which  contains  a  boll- worm  that 
has  eat'Cn  the  contents  of  the  cell,  the  bottom  of 
which  is  occupied  by  its  frass. 

Flo.  7.— Full-grown  green  boll-worm. 

Fig.  8. — Young  ro8e-<:olored  boll-worm,  often  seen 

•  in  cotton  flowers  ar('  on  corn  silk. 

Flo.  9.— Pupa  seen  froro  below. 

FlO.  10. — Young  boll  pierced  by  u  small  boll-worm. 
The  Ii^Jury  has  caused  the  involucre  or  "ruffle" 
to  flare  open. 

Explanation  to  Plate  IX. 

Fio.  1.— Egg  of  Alttia,  seen  from  above  and  from 
the  si(h\  enlarged.     (Original.) 

Fio.  2.— Anal  amitituro  of  Aletia  chrysalie,  en- 
larged.    (OriginaL) 

Fin.  3.— Maxillae  of  ailnlt  Aletia,  seen  from  the 
.siilt',  tnlar;;e«l.     (Original.) 

Fic.  4.— CroftH-sectiim  of  maxillie  of  Aletia,  en- 
larged.    (Orisiiial.) 

Fig.  5.—^  Mm*  nubilH^i,  dorsal  view,  enlarged.  (Orig- 
inal.) 

I'lr..  0. — Oxyopen  riri<1omy  natural  size.   (Original.) 

"FiG.  7.  -  Chrt/sopa  perla,  eggs,  larva,  and  adult. 
(After  Puck  )»r«l.) 

jrjo.  j;. — Chvystpa  ontlata,  ^ggs  and  adult.  (After 
Parkand.) 

Explanation  to  Plate  X. 

Fig.  1  .--TAbeUiUa  trimacitlata.    (After  Paokaid.) 

Mi 


Fio.  2.— Eggs  of  Mantis  Cwdlina,    (After  Riley. ) 
Fio.  3. — Anna  tpinoaa.     (Atter  Glover.) 
Fio.  i.—Iiaphigohter  kilarit.    (A fter  Glorer.) 
Fig.  5.— iYtono(u«erM(alt<«,  eggs,  larvae,  and  adults. 
(Aiter  Glover.) 

EXFLANATIOir  TO  PLATB  XI. 

Fio.  l.^Aeanthoeephaia/emorata.   ( After  Glorer.) 

Fig.  2,~-Sinea  muUinnnoia.   (After  Glorer ) 

Fig.  3.— ^rcks  apiealu.    (Original). 

Fig.  ^.—Tetraeha  OaroUfta,    (Original.) 

Fio.  b.—Tetracha  Virffiniea.    (After  Riley.) 

Fig.  6. — Several  forme  of  tiger  beetles.    (Aiter 

Riley.) 
Fig.  l.—Odlotoma  caUidum.    ( Aft«r  Riley. ) 
Fig.  S.^Oaloioma  scrutator.    (After  Riley.) 

Explanation  to  Platb  XIT. 

Fig.  l.—Harpalu8  eaUginoms.    (After  Riley.) 
Fig.  2.— Larva  of  Harpaltu.    (After  Emerton.) 
Fig.  d.—OhauliogfuUhu8  marginatut,  adolt  ((Orig- 
inal.) 
Fio.  4. — OhavUognaihut  PenmylvanieuSy  larva  and 

adult.    (After  Riley.) 
Fio.  5.—Hippodamia  maculata.    (After  Packard.) 
Fio.  6.—JE[tppodafnia  emivergem,  larva,  pupa,  and 

adult    (After  Packard.) 
Fig.  T.—CoccineUa  munda.    (After  Packard.) 
YiG.8.^0o€cineUa9-notata.    (After  Packard.) 
Fig.  9. — OoccineUa  v&nuHa.    (Original.) 
Fio.lO.^EpilachnaboreaUt.    (AJter  Packard.) 
Fig.  11.— 2>wi5ro<u50  12'purutata.   (A  fter  Packard.) 
Fio.  12.— Polistes  bellieoaa.    (Original.) 
Fio.  I'd.— Chaleis  ovata.    (Original.) 
Fio.  li.—Trichogramma  minuta.    (After  Riley.) 

Explanation  to  Plate  XTTI. 

Fio.  l.—(Krro$pauM  esturxu.    (Original.) 

Fig.  2.—EupUetrus,  sp.    (Original.) 

I'lo.  3. — Diayctium  ztgiag.    (Original.) 

F  lo.  4. — Pi  mpla  annulipf«.    ( Ai^l  w  Riley. ) 

Fig.  5. — IHmpla  conquintor.    (Original.) 

Fig.  6. — Sareophaga  carnaria.    (After  Emerton.) 

EXPANATION  to  PLATB  XIV. 

Fig.  1.— Sareophaga  carnaria,    var.    sarraeeniat 

(After  RUoy.) 
Fio.  2.— AneAomwia  f  sp.    (OriginaL) 
Fig.  S.—Phwra  cOetiae.   (Original.) 
Fig.  4. — Whitman's  fountain  pump. 

Explanation  to  Plate  XV. 

Method  of  poisoning  with  the  fountain  pump. 

Explanation  to  Plate  XVL 

Fig.  1.— Young's  sifter. 

Fig.  2. — »T.  W.  Johnson's  machine,  side  elevation. 

Fig.  3. — The  same,  plan. 

Fig.  4.— N.  a.  Davis's  sifter,  rear  elevation;  2,  sec- 
tion of  sifting  attachment 

Fig.  5. — Egg  of  boll -worm,  seen  fW>m  above  and 
from  the  side.    (Original.) 

Fig.  6.— Posterior  end  of  i)oll-wonD  pupa,  ae^ 
from  below.    (Original.) 
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REPORT  OF  THE  BOTANIST  ON  GRASSES. 

Sir:  We  present  herewith,  in  continuation  of  the  work  commenced 
la<*t  year,  descriptions  and  figures  of  some  twenty-five  additional  species 
of  native  or  naturalized  grasses,  most  of  which  are  known  to  be  more  or 
less  valuable  for  forage  or  hay.  A  few  that  are  known  to  be  of  little 
or  no  agricultural  value  are  introduced  in  order  that  they  may  be  recog- 
nized, as  it  is  sometimes  important  to  know  the  appearance  of  weeds 
and  pests,  in  order  that  they  may  be  treated  accordingly. 

It  is  not  to  be  supposed  that  all  the  grasses  here  dej^cribed  will  be 
generally  adapted  to  cultivation.  Our  country  presents  such  a  diversity 
of  climate  and  soil  that  certain  grasses,  which  have  an  established  repu- 
tation and  are  of  primary  value  in  one  section  of  the  country,  will  not  meet 
with  the  conditions  favorable  to  their  growth  in  another  section ;  and 
there  are  some  species  which  would  be  considered  very  inferior  or  worth- 
less in  one  section,  which  are  known  to  be  of  great  value  in  others. 

The  descriptions  and  figures  will  enable  persons  interested  to  recog- 
nize our  native  grasses,  and  the  chemical  analysis  will  determine  their 
composition  and  relative  nutritive  value. 

The  chemical  analysis  of  the  grasses  described  below  will  be  found  at 
page  105  of  this  report. 

PiLNiOUM  ANCEPS— Flat-stemmed  Panic-grass. 

This  is  a  |)erennial  gxass,  growing  rather  sparsely  in  moist  sandy  or 
clay  soil.  It  has  a  flattish,  ei*ect  stem,  growing  2  to  3  feet  high,  with 
smooth  leaves,  one  foot  or  more  long,  of  a  bluish-green  color,  and  mostly 
near  the  base  of  the  stem.  The  panicle  is  usually  a  foot  long,  with  shoit 
branches  near  the  top,  the  lower  ones  3  to  6  inches  long,  more  distant, 
and  nearly  erect,  or  somewhat  spreading.  Sometimes  there  are  sevei-al 
lateral  panicles  from  the  ui)per  joints  ©f  the  culm.  The  rhizoma  is  thick, 
scaly,  and  creeping  near  the  surface  of  the  ground. 

The  spikelets  are  lanceolate,  a  little  curved  and  sessile,  or  with  short 
pedicels.  Each  spikelet  consists  of  one  perfect  and  one  neutral  flower, 
and  two  glumes,  the  lower  of  which  is  only  half  as  long  as  the  strongly 
5  to  7  nerved  upper  one.  The  lower  ptlet  of  the  sterile  flower  is  as  long 
{IS  the  upper  glume  and  much  like  it  in  texture,  while  its  inner  palet  is 
thin,  obtuse,  and  nearly  half  shorter.  The  perfect  flower,  as  in  most 
species  of  Panicum^  is  thick  and  hard  in  texture,  one-third  shorter  than 
the  upper  glume,  oblong,  and  consisting  of  two  smooth  palets,  the  outer 
one  inclosing  the  inner,  which  agaiu  incloses  the  floweiing  organs. 

This  cannot  be  considered  a  vahiable  grass,  but  it  frequently  occui-s 
in  neglected  and  poor  land  in  sufficient  (luantity  to  afford  considerable 
urazing  for  stock.  It  makes  its  growth  late  in  the  season,  usuidly  reach- 
ing the  flowering  stage  in  August. 

.\lr.  Mohr,  of  Mobile,  remarks  that  it  is  not  much  relished  by  stock, 
l>eing  rather  harsh  and  dry.    (See  Plate  I.) 

PA^'ICUM   AGKOSroiDKS. 

This  is  very  much  Hke  the  pi-eceding  species,  Imt  of  a  much  larger 
and  more  vigorous  gi-owth,  developing  flower  jmniclcs  from  sevi'ial  of 
the  joints  as  well  as  at  the  ai>ex.  These  panicles  are  nioi-e  densely 
flowei-etl  than  those  of  P.  ancej)s.    The  spikelets  are  somewhat  smaller 
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and  narrower,  and  the  lower  glume  is  longer  and  more  pointed.  The 
l)erfeot  llower  i«  said  to  be  bearded  at  the  ai)ex,  but  this  will  be  ob- 
served only  Avith  the  aid  of  a  good  magnilier,  and  1  find  P.  Afweps  not 
to  difter  in  tliis  res])ect.  The  paniele  usually  has  a  reddish  color,  and 
somewhat  resembles  that  of  Eed-top  {Agrosiis  vulgaris),  hence  the  ^>e- 
citic  name. 

This  grass  grows  commonly  in  large  clumps  in  wet  meadows,  or  on 
the  muddy  nmrgins  of  rivers  and  lakes.  It  grows  from  four  to  six  feet 
high,  and  produces  a  large  amount  of  foliage  which  makes  fair  hay  if 
cut  before  llowering  time ;  if  left  later  Lt  confciiins  too  mtany  why  stalks. 
(See  Plate  II.) 

PANicu3r  rROLiFERUii— Crab'gra^,  Sprouting  Crab-grass, 

This  is  an  annual  si>ecies  growing  usually  iu  low,  moist  ground,  aiid 
also  in  cultivated  fields,  esi)ecially  iu  coru-fields,  appearing  and  accom- 
plishing most  of  its  growth  late  in  the  season.  The  stems  are  seldom 
erect  except  in  small  or  young  specimens ;  in  thrifty  plants  the  siiems 
become  decumbent,  spreading  widely  and  rooting  at  many  of  the  lower 
joints.  The  stems  are  usually  only  two  or  three  feet  long,  but  we  have 
specimens  from  Mr.  S.  Corley,  of  Lexington,  S.  C,  that  are  seven  feet 
long.  The  culms  are  thick  and  juicjy.  and  generally  flattened  and  bent 
at  the  joints,  especially  below.  The  leaves  are  8  inches  to  2  feet  lon^^, 
and  half  an  incli  or  more  wide. 

The  whole  plant  is  smooth,  except  some  roughne^  about  the  branches 
of  the  panicle.  The  lower  joints  give  out  numerous  branches  which 
develop  flowering  panicles  that;  are  partly  inclosed  in  the  large  leaf 
sheaths.  These  panicles  vaiy  in  size  from  a  few  inches  to  2  feet  in 
length.  Largo  specimens  have  a  very  diffuse  and  handsome  appear- 
ance. The  spikelets  are  pale  green,  rarely  purplish,  about  1  line  long, 
and  formed  of  the  perfect  flower,  a  nfeutod  flower,  which  sometimes  has 
one  and  sometimes  two  palets.  and  the  two  glumes.  The  nentral  flow^ 
is  a  little  longer  than  the  peri^t  one ;  the  lower  glume  broad  and  sbwt, 
the  upper  acute  and  strongly  7-nerved. 

This  grass  has  a  very  wide  range,  beiug  found  in  the  Noithern  and 
Western  as  well  as  in  the  Soutliem  Stat-es,  growing  abundantly  in  low 
waste  grounds,  as  also,  late  iu  the  season,  in  cultivate<l  grounds. 

Mr.  Charles  Mohr,  of  Mobile,  #ays  of  it : 

Iu  damp,  fcraaay  places  it  pilfers  ricli  grouud,  tbrongboiit  the  coast  region.  It 
commences  to  vegetate  vigorously  in  tlio  hottest  part  of  the  snmnier  months,  thj-ow- 
iag  ont  nnmorouK  shoots  from  the  joiut-s,  foiining  large  branched  bushes.  The  ioliu^e 
is  rich  and  tender,  and  tlie  succuU>nt,  rather  thick,  stems  are  sweet  and  juicy.  After 
cutting,  it  throws  ont  nnmcrous  si^rout*  from  the  lower  joints,  whicli  grow  rai>idly  so 
as  to  allow  repeated  cnttinsfs  nnt4i  frost.  It  is,  throu«*h  all  stages  of  its  growtiJ,  much 
relished  by  horses  ami  cattle.    (See  Plat-e  III.) 

PA^mOOI  CAPILLAHE— Witcll  gia.SS. 

This  is  an  annunl  grass,  varying  in  height  from  G  inches  to  2  feet.  Tt 
has  I  large  terminal  panicle  wliich,  Avhen  mature,  is  very  dilliust^,  with 
lon^'  capillary  branches.  The  leaves  and  sheaths  are  nsnally  covered 
witii Ion <;•  spread in;^' liairs.  It  is  very  common  in  cultivated  grounds, 
maicing  its  ijrowth  late  in  th<'  siunnuT,  and  after  maturity  the  toj)s  irv- 
<iarntly  break  <»iVand  arc  blown  al>out,  ami  often  a-ecuuiulatc  in  tpianti- 
ties  in  fence  i-orners.  It  is  mostly  n^jeete^l  by  cattb%  e.sijccially  the  very 
liairy  furms.    There  is  u  smoolhi.^h  form  gTO\\ing  in  Texas  and  the 
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Western  Territories,  wliieli  will  probably  be  more  \  aliuihle.  AVc  ^ivc  a 
ligure  ot*  it  elrelly  Tor  eoiuparison,  so  that  it  may  not  be  mi.stakeu  lor  a 
more  valuable  species.     (Sec  Tlate  IV.) 

This  is  a  perennial  specie.s,  growing  in  swau!]>s  and  low  wet  gronnd  in 
tUe  Soutbeni  States  from  2sortb  Carolina  to  Florida.  The  stem  is  de- 
cumbent, braucbing  and  rooting  at  the  lower  joints.  Tbe  panicle  is  3 
to  5  inches  long,  and  narrow  from  tbe  erect,  ap])ressed  branches.  The 
81)ikelets  are  oblong  or  lance-oblong,  rather  obtuse,  although  narrowed 
above.  The  upper  glume  is  strongly  ll-nexved,  swollen  at  the  base, 
and  twice  as  long  as  the  smooth  fertile  flower.  The  lower  glume  is  small, 
about  one-fourth  the  length  of  the  upper  one.  The  leaves  are  smooth, 
or  rarely  somewhat  hairy,  one-half  inch  broad  and  6  to  8  inches  long. 
The  whole  plant  is  of  a  deep-green  color.  The  flowers  drop  ofl*  soon 
after  flowenng. 

This  grass,  if  occurring  in  abundance,  would  be  of  considerable  value, 
as  it  furnishes  a  good  deal  of  nutritious  matter.    (See  Plate  V.) 

PAN1GU3I  DivARicATUM— Cane-like  Panic  grass. 

This  is  a  tropical  and  subtropical  species,  found  in  our  country  only 
in  Florida  and  the  Gulf  States,  near  the  coast.  It  is  a  shrubby  plant, 
the  culms  being  woody  and  persistent,  like  a  small  kind  of  cane.  Of 
coarse  only  the  young  shoots  and  leaves  can  lie  eaten  by  cattle.  In  the 
districts  where  it  grows  it  may  be  utilized,  as  an  analysis  of  its  compo- 
sition gives  a  very  good  result.  The  larger  stems  are  of  tbe  size  of 
a  goose-quilL  It  is  smooth  and  decumbent,  with  short  spreading 
branches. 

The  leaves  are  lanceolate,  2  to  3  inches  long  by  4  to  5  lines  wide,  grad- 
ually pointed.  The  panicles  terminate  the  branches,  are  2  to  4  inches 
long,  with  comparatively  short  divergent  branches  and  few  flowers.  The 
spikelets  are  obovate  and  swollen,  about  2  lines  long  and  smooth,  except 
a  very  minute  cottony  tuft  at  the  apex.    (See  Plate  VI.) 

Andeopogon  m:acrouiius — IIeavy-topi)ed  Broom  grass. 

We  present  a  llgiirc  of  another  of  the  si)ecies  of  Andropogon.  Broom 
grass  or  Broom  sedge,  the  Andropogon  macronrm.  It  is  XQvy  n*equent 
on  low  sandy  ground,  near  the  coast,  from  !New  Jersey  to  Florida,  and 
thence  west^  ard  to  Texas.  It  has  a  vStont  culm  2  to  3  or  even  4  and  5 
feet  high,  "  bushy  branched  at  the  summit,  loaded  Avith  very  numerous 
spikes  forming  thick  leafy  clusters."  The  fertile  flower  h«as  a  capillary 
awn  3  or  4  times  the  length  of  the  glume,  and  the  sterile  flower,  which 
is  usually  present  in  the  genus,  is  in  this  species  reduced  to  a  slender 
plumose  pedicel. 

None  of  the  species  of  Broom  grass  are  to  be  reeounnendod  for  cul- 
tivation. The  analyses  show  their  relative  value,  and  how  muck  may 
be  expectiid  from  their  utilization  on  lands  Avhere  tlit'V  oc(nir.  (See 
Plate  Vn.) 

TftiTiCT'M  BEFKNs— Coueh  giass,  iiWiWl,  i;uins. 

There  has  be^'U  a  i;(M^<l  deal  of  disenssion  relative  to  llils  grass,  s(mie 
pronouncing  it  one  of  the  vilest  of  weeds,  and  others  (claiming  lor  it  liigh 
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Dutritive  qualities  overweighiDg  all  the  disadvautages  of  its  gro\rth. 
Whichever  party  may  be  right,  it  is  proper  that  farmers  should  be  ac- 
quaiuted  with  it  in  order  to  know  how  to  ti^eat  it,  and  hence  our  ligiu^ 
and  description.  It  forms  a  dense  sod  by  means  of  its  far-reaching 
creeping  rhizomas  or  rootstalks,  which  have  short  joints,  and  root  tena- 
ciously at  every  joint. 

It  has  an  abundance  of  foliage,  and  sends  up  a  flowering  culm,  2  to  3 
feet  high,  which  is  terminated  bj-  a  close,  narrow  spike  of  flowers  from 

3  to  0  inches  long.  This  spike  consists  of  a  succession  of  closely  set 
spikelets,  one  at  each  joint  of  the  rachis,  and  placed  flat^vise  with  the 
side  against  the  stalk.  Each  spikelet  contains  several  (3  to  8)  flowers, 
with  a  pair  of  nearly  equal  and  opposite,  5  to  7  nerved  glumes  at  the 
base.  These  glumes  are  usually  acutely  pointed  and  sometimes  short 
awned.  The  lower  palet  of  each  flower  is  convex  on  the  baek  and 
lK)inted  or  awned  at  the  tip;  the  upper  palet  flattened  and  bristly 
iringed  on  the  margins.  There  are  many  forms  or  varieties  of  this  grass. 
In  the  Eastern  States  it  is  supposed  to  be  introduced,  but  on  the  arid 
plains  of  the  West  it  is  undoubtedly  indigenous,  and  in  many  places 
there  it  is  the  most  common  grass.  In  the  typiciil  form  the  leaves  are 
flat,  but  in  the  Western  varieties  the  leaves  are  frequently  involute  or 
rolled  together  in  a  cylindrical  form. 

Hon.  J.  S.  Gould,  in  writing  of  this  giass,  says : 

The  farmers  of  the  United  States  unite  in  one  continuous  howl  of  execration  against 
this  grass,  and  it  seems  strange,  when  every  man's  hand  is  against  it,  that  it  is  not 
exterminated.  Yet  we  could  never  really  satisfy  ourselves  that  its  presence  in  mead- 
ows and  pastures  was  such  an  unmitigated  curse.  In  lands  whei*o  alternate  husbandry 
is  practiced,  it  must  be  admitted  to  bo  an  evil  of  great  magnitude.  Its  hardiness  is 
such,  and  its  rapidity  of  growth  Is  so  great,  that  it  springs  up  much  more  rapidly  than 
any  other  crop  that  can  be  planted  and  chokes  it.  StiU  it  has  many  virtues.  It  is  per- 
fectly cosmopolitan  in  its  habits.  It  is  found  in  all  sorts  of  soils  and  climates.  Its 
creeping  roots  are  succulent,  sweet,  and  very  nutritive,  and  are  greedUy  devoured  by 
horses  and  cows. 

Having  the  testimony,  pro  and  oon.y  every  farmer  must  decide  for  him- 
self as  to  the  cultivation  of  this  grass.  Its  very  persistence  and  hardi- 
ness is  greatly  in  its  favor  in  cases  where  land  is  wanted  for  a  permanent 
X>asture. 

Mr.  Kichard  Gaines,  of  Colorado  Springs,  Colo.,  sent  specimens  of  the 
Western  form  of  the  species,  and  says : 

We  think  this  is  the  best  j^rass  grown,  superior  to  timothy  or  clover.  AVe  call  it 
blue  stem  or  blue  joint  j  no  richer  hay  can  be  made  from  anything  known. 

(See  plate  VIII.) 

BuoMUS  SKCALiNUS — Chess  or  Cheat. 

We  introduce  this  grass,  not  to  recommend  its  cultivation,  but  to 
familiarize  those  inten^sted  with  its  appearance  and  characters.  Many 
farmers  know  it  well,  as  it  occurs  in  their  wheat'tields.  It  is  an  old  tra- 
dition, which  some  farmers  still  cling  to,  that  chess  is  a  degenerated 
wheat ;  that  the  action  of  frost  and  other  causes  oc(?asion  the  detei  ioi*a- 
tion,  whereas  the  truth  undoubtedly  is  that  chess-seed  was  either  in  the 
land  or  in  the  seed  sown,  and  being  more  hardy  than  wheat  it  survived 
the  frost  and  took  possession  of  the  ground.  Some  years  ago  this  gi^iiss 
had  a  temix>rary  popularity  under  the  name  of  Willard's  Brome  grass, 
but  it  was  soon  abandoned  when  brought  into  competition  with  better 
grassc^s. 

ft  has  a  stout  upright  culm,  2  to  3  feet  high,  the  iwinicle  l>eing  from 

4  to  0  i)M!hes  long,  rather  spreading,  and  the  large  spikelets  somewhat 
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dix>oping  when  ripe.  Usually  there  are  3  to  5  brancbos  at  each  joint  of 
the  pauicle;  these  brancheH  are  of  dilierent  lengths,  from  .J  iucb  to  2 
incbeH,  and  eueh  with  1  to  3  large  spikelets.  Tlic  spikelets  are  usually 
from  6  to  10  flowered ;  the  glumes  unequal,  nerved,  shorter  than  the 
flowers ;  the  lower  palet  is  convex  or  compressed,  keeled  ou  the  back, 
with  an  awn  variable  in  length  from  below  the  j^oiut.  In  the  South  it 
would  perhaps  be  a  good  winter  grass,  like  its  rehitive  Bromtis  unioloidcs^ 
but  it  is  not  as  vigorous  a  grass  as  that  si)ecies  and  does  not  pi'oduco 
such  an  abundance  of  foliage.    (See  Plate  IX.) 

Elymus  Canadensis — Largo  Wild  rye,  Lyme  gi»ass. 

A  perennial  coarse  grass,  growing  on  river  banks  and  in  rich  shaded 
woods.  Culms  2  to  4  feet  high,  leafy,  terminated  by  a  cylindrical  loose 
spike  4  to  8  inches  long,  with  the  spikelets  placed  at  inter^'als  of  about 
half  an  inch  on  the  rachis.  The  spikelets  are  mostly  in  pairs  at  eacJi 
joint,  each  composed  of  from  3  to  5  flowers.  The  glumes  ai'e  nan'ow, 
strongly  nerved,  and  tapering  to  an  awn  which  is  rather  shorter  than 
the  awn  of  the  ilowers  proper.  The  lower  palet  of  each  flower  is  thick 
in  texture,  narrow,  and  extending  into  a  long,  somewhat  curved  awn  or 
beard,  the  palet  with  the  awn  being  an  inch  or  more  in  length.  The 
upper  palet  is  thinner  in  texture,  obtuse,  and  not  awned,  fringed  with 
short  hairs  on  the  margin.  The  spike  is  usually  drooping  at  the  top, 
and  rather  graceful  in  api)earance.  The  leaves  are  broad  and  rough, 
the  lower  ones  9  to  12  inches  long. 

In  some  localities  this  is  conmion  in  low  meadows,  and  is  cut  with 
other  native  grasses  for  hay.  If  left  until  maturity  it  becomes  too  coarse 
to  be  of  much  value.  In  some  portions  of  the  Southern  States  this  grass 
is  known  as  TeiTcll  grass,  from  having  been  prominently  brought  to 
notice  by  Dr.  Terrell,  of  Spai-ta,  Ga.  3Ir.  O.  W.  Howard  writes  concern- 
ing it  as  follows : 

This  grass  wUl  Hve  on  thin  land,  but  tho  soil,  to  make  it  valuable,  must  bo  rich — 
the  richer  the  better.  It  lasts  for  years.  I  have  known  it  to  occn^y  and  llourish  on 
the  same  spot  lor  twenty  yeaix.  Hoi-ses,  Rhoop,  and  cattle  are  veiy  iond  of  it  during 
the  winter  and  fipring ;  hojjs  reject  it.  Orchard,  blue,  or  nieadow-oat  graas  are  either 
of  them  preferable  to  it  where  they  thrive.  Whiitcver  doubt  there  may  be  of  their 
thriving  in  a  givt  u  locality,  then;  can  be  no  doubt  of  the  tlirifi  of  the  Terrell  grass 
in  any  part  of  the  South,  however  hot  it  may  be,  if  the  soil  be  made  rich.  Tho 
jdantor  living  in  the  tiat  and  soiuewhat  sandy  portions  of  the  South  wlio  says  he  can- 
not get  a  good  w  inter  pasture  has  certainly  never  tried  tho  Terrell  grass  on  rich  land. 

(See  Plate  X.) 

Festuca  rKATi:>\sis— Meadow  Fescue  grass. 

This,  although  not  a  native  species,  has  been  intmduced  with  ibreiga 
seeds,  and  is  now  frequently  met  with  in  goml  meadows,  particularly  in 
the  Eastern  States.  It  is  a  [)erennial  grass,  varying  from  2  to  4  feet  in 
height.  The  leaves  arc  liat  and  rather  broad,  nnd  about  1  foot  long.  Tlie 
panicle  is  generally  branched, ertrt  and  iiiu row,  fVoin  C  inches  to  nearly 
1  foot  long.  The  spikeh'ts  \\\\\  lanccnlato.  about  half  an  inch  long,  and 
consisting  of  iVom  o  to  10  Ilowers.  The  flumes  are  uneqiml,  the  inner 
one  largest,  and  somewhat  o  nerved;  the  outer  one  slu»rter,  and  nerveless. 
The  outer  palcMs  are  linn  in  texture,  searioiLs  at  tiio  ed^e,  5  nerved, 
acute,  and  soiiictiines  with  a  shoi1,  but  distiiut,  awn  at  the  apex. 

This  is  one  of  the  stiuidard  meadow  grasses  in  Europe.  Cattle  aiv 
said  to  be  very  fond  of  it,  both  green  and  as  hay.  It  is  deserving  of 
more  extensive  cultivation  in  moist  meadows.  By  some  botanists  this 
23  AG 
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is  considered  a  variety  of  the  tall  Fescue  gfra«8  (Festuca  elatior)^  wkicli 
i«  taller,  stouter,  and  more  reed-like.    (See  Plate  XI.) 

Glyceria  aquatioa — K^ed  Meadow  ^rass. 

This  grass  has  a  stout,  erect,  leafy  culm,  3  to  4  feet  hi^rh.  The  leaves 
aie  a  foot  or  two  long,  oue-quarter  to  half  au  inch  wide,  flat,  and  u«ually 
somewhat  rough,  especially  on  the  edges. 

The  panicle  is  much  branched,  large,  9  to  15  inches  long,  the  branches 
arranged  in  half  whorls  alternately  on  the  rachis,  at  lirst  erect,  but 
spreading  with  age.  The  spikelets  are  oblong,  about  a  quarter  of  an 
inch  long,  o  to  9  flowered,  with  capillary  pedicels.  The  lower  third  of 
the  branches  is  naked.  The  glumes  are  unequal,  1  nerved,  and  some- 
what obtuse.  The  lower  palet  is  obtuse,  strongly  7  nerved,  and  entire 
at  the  apex.  The  upper  palet  is  somewhat  2  toothed,  and  about  as  long 
iis  the  lower. 

Hon.  J.  S.  Gould  says : 

This  grass  isnimle  into  hay,  wliicli  is  Yxki^A  by  oatilo.  It  flowers  in  July  :  ifc  is  foiiii<l 
iu  most  parts  of  Europe,  auil  is  widely  diliusctl  iu  thin  country  iu  yrettisli  meadows. 

It  may  be  doubted  whether  the  European  grass  of  this  name  is  id*Mi- 
tical  Avith  the  American  one,  although  certainly  very  similar,  (Sec 
Plate  XII.) 

Glyceeia  ^^ERVATA— Served  IVIeadow  grass. 

This  is  similar  in  appearance  and  habit  to  the  preceding,  but  smaller. 
The  culms  are  2  to  3  feet  high,  usually  somewhat  decumbent  below, 
often  branching  and  rooting  at  the  lower  Joints.  It  varies  greatly  in 
size  and  in  the  magnitude  of  the  panicle.  It  usually  grows  along* the 
wet  margins  of  streams  in  close  x^iitciies.  Tlie  panicle  is  from  4  to  8 
inches  long,  nodding  when  young,  loose  and  spreading  witli  capillary 
branches.  The  leaves  are  8  to  12  inclies  long,  and  2  to  3  lines  wide. 
Tlie  spikelets  are  small,  al>out  5  flowered,  oblong,  becoming  puri)lish 
with  age.  The  upper  plume  is  3  noned  and  obtuse,  tlie  lower  rather 
acuite  and  scarious  on  the  margin.  The  lower  palcts  are  truncate-obtuse, 
and  prominently  7  nerved ;  the  upper  one  2  toothed  at  the  apex.  It  is 
a  very  common  giass  in  moist  grounds  and  swamps,  extending  to  the 
Ilocky  Mountains  and  northward  to  Alaska.     (See  Plate  XIU.) 

PoA  (^03rrRESSA — AVire  giviss,  Blue  grass. 

Tin's  species  lias  soim^times  been  confounded  Avith  the  Kentucky  P>lue 
grass  (Poa  pvaUvms)^  from  which  it  ditl'ors  in  many  particulars."^  It  is 
tbund  in  jnaiiy  old  ])astures,  on  dry  banks,  ai?d  in  oj)en  woods. 

I'lie  culms  are  hard  and  much  flattened,!  foot  to  18  inclies  long,  mor*^ 
or  less  (Ic(;umbent  and  bent  at  several  of  the  lower  joints.  Thr  Icnves 
,\vi\  scanty,  siuooth,  short,  and  of  a  dark,  bluish  green  color.  T!it»  })au- 
ic!e  is  short  and  coutracted,  1  to  3  inches  long.  The  branches  arc  ii» 
pairs  or  threes,  short  and  rough,  and  frequently  one-sided.  The  sijike- 
Icts  are  ovate  oblong,  flat,  short-pediceled,  and  generally  5  to  <>  llowcreil. 
The  ghunes  are  acute,  3  nerved,  often  tinged  with  ])nrplr. 

The  lower  i»ah*(s  are  3  to  r}  nerved,  the  lower  part  of  IIh*  ii»ives  Him  1> 
hairy.  At  the  base  of  the  florets  a  delicate  web  of  hairs  is  usaallv  pr.  ".. 
sent. 

This  species  may  be  distinguished  from  Foajjniivnsib'  by  its  flattened 
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decumbent  stems,  shorter  leaves,  shorter  and  narrower  panicle,  Avith 
fewer  branches.  It  forms  a  looser  turf,  but  has  a  lirm  hold  by  means  of 
its  ci*eei)ing  rhizoma. 

Very  contradictory  accounts  have  been  given  as  to  its  agricultural 
value,  some  denouncing  it  as  worthless  and  others  speaking  well  of  it. 
Hon.  J.  S.  Gould  says,  resi)ectiug  it: 

It  is  certain  that  cows  that  feed  upou  It  both  in  pasture  and  in  hay  give  more  milk 
nud  keep  in  bettor  condition  than  when  fed  on  any  other  grass.  Horses  fed  on  this 
hay  will  do  as  wcU  as  wlicn  fed  on  timothy  liay  anil  oats  comhlued. 

(Se^e  Plate  XIV.) 

AvENA  STRIATA— Wikl  Oat  grass. 

This  grass  grows  on  rocky  hills  in  New  England  and  New  York.  The 
culms  are  about  2  feet  high,  smooth  aud  slender.  The  leaves  are  nar- 
row, and  4  to  6  iuches  lon^;  the  panicle  is  slender  and  drooping;  the 
upper  2  or  3  branches  single,  undivided,  and  short-pediceled ;  the  lower 
branches  in  twos  or  threes,  with  longer  pedicels.  The  upper  branches 
have  each  only  a  single  s[)ikelct,  which  is  J  to  i|  inch  long,  and  3  to  6 
Howered.  The  glumes  are  much  shorter  than  the  flowers,  thin,  scarious 
margined,  purplish,  and  acute.  Each  of  the  flowers  has  a  short  tuft  of 
hairs  at  the  base.  The  lower  palet  is  7  nerved,  4  lines  long,  with  a 
8hari)ly  2-toothed  apex,  just  below  which  rises  a  slender  bent  awn.  The 
upper  palet  is  acute,  siiort<3r  than  the  lower,  with  two  marginal  fringed 
nerves. 

This  grass  belongs  to  the  same  genus  as  the  cultivated  oats,  which  is 
Arena  saliva.  Its  range  is  to  the  northward,  being  addicted  to  a  cool 
elevated  country.  Its  productiveness  and  value  for  agricultural  pur- 
poses has  not  been  tested.    (See  Plate  XV.) 

Dantho:^ia  spicata— Spiked  Wild  Oat  grass. 

This  gTass  grows  in  sniall  clumps  on  barren  hills  or  in  poor  clay  lauds. 
The  leaves  are  mostly  in  a  tuft  near  the  ground,  short,  narrow,  and  curled 
in  dry  weather.  The  culms  are  1 J  to  2  feet  high,  erect  and  slender.  The 
panicle  is  only  an  inch  or  two  long,  mostly  simple,  aud  of  4  to  7  spike- 
lets,  with  very  short  pedicels.  It  is  a  very  poor  grass.  Hon.  J.  S.  Gould 
says  : 

As  it  wiU  grow  on  lianl  clay  laii<ls  whtno  ii(»1hin^c*lse  will,  it  mi;>litl)0  worth  wliile 
to  sow  its  seed  on  suoli  lands,  as  il  is  certainly  b^^tter  than  nothing,  but  tho  better  plan 
is  to  inannre  the  soil  so  that  it  will  in'oducc  the  richer  grasses. 

(See  riate  XVI.) 

Da^'thoma  C03IPIIESSA— Compressed  Oat  grass. 

This  species  was  discovered  and  described  in  18G8  by  Mr.  C  F.  Aus- 
tin. It  grows  in  Pennsylvania,  Xew  York,  and  New  England.  ]\Ir.  C. 
Vr.  Pringle  s(»nds  it  from  Vermont,  growing  on  dry  hillocks  along  the 
AVaterbury  Kiver.  It  also  grows  on  the  summit  of  the  lioan  Mountain, 
Xorth  Carolnia,  over  largo  ineas,  and  rarnishesg(M)d  summer  p;tsturage. 
Probably  il  0(»(:ms  on  the  other  monntains  of  the  Alleghany  Pange.  It 
dirt'ers  IVom  tint  jircriMliiig  specirs  in  lorming  a  eoinjmct  sod,  by  liaving 
moi'c  nunaMons  and  hugcr  leaves,  hy  a  longer  and  more  spri'ading  pani- 
rh',  and  by  the  two  long,  sleiuler  leclh  on  each  side  of  tiie  aNvn  of  the 
flowers.    C^ee  Plate  X\'II.) 
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Phalaris  rxTERMEDiA — American  Canary  grass. 

This  species  resembles  the  Canaiy  grass  {Phalaris  canarieiim)^  which 
produces  the  seed  commonly  sold  as  food  for  Canar>^  birds.  It  is,  how- 
ever, a  taller  and  more  robnst  species,  growing  2  to  3  feet  high,  with  a 
stout,  erect  culm,  and  broadly  linear  leaves,  which  are  from  4  to  10  inches 
long.  The  spike  is  oblong  and  compact,  1  or  2  inches  long,  or  in  the 
variety  angmtata  it  is  narrow  and  cylindrical,  3  or  4  inches  long,  and 
more  or  less  interrupted  at  the  lower  part.  The  spil^elet^  are  3  flowered, 
the  2  lower  flowers  being  imperfect  and  reduced  to  2  hairy  scales.  The 
upi)er  flower  is  perfect,  consisting  of  2  boat-shaped  palets  which  become 
thick  and  hard,  and  2  nearly  equal,  narrowly-keeled  glumes  which  are 
one-third  longer  than  the  ovate  hairy  flower. 

This  species  grows  in  South  Carolina  and  the  Gulf  States,  exfending 
to  Texas,  and  then  stretching  across  to  the  Pacific  coast  and  occurring 
through  California  and  Oregon.  It  has  frequently  been  sent  us  from 
the  Southern  States  as  a  valuable  winter  gi»asg. 

Mr.  Thomas  W.  Beaty,  of  Conwayborough,  S.  C,  sent  specimens  for 
analysis,  and  says : 

The  grass  I  send  you  was  planted  last  September,  and  tbe  specimens  were  cut  on  the 
9th  instant  (March).  You  wiU  notice  that  it  is  heading  out,  and  is  just  now  in  a  right 
condition  for  mowing.  It  is  wholly  a  winter  grass,  dying  down  in  the  latter  part  of 
April  and  first  of  May,  and  it  seems  to  me  should  be  a  great  thing  for  the  South  if 
properly  introduced  and  cultivated,  or  rather  the  cround  properly  prepared  and  the 
Heea  sown  at  the  right  time.  It  would  afford  the  oest  of  green  pasturage  for  sheep 
and  cattle  aU  winter.    It  is  what  we  call  Gilbert^s  Relief  grass. 

Many  years  ago  Dr.  Lincecum,  of  Texas,  experimented  Avith  this  grass, 
and  recommended  it  highly.    (See  the  Patent  Office  Report  for  1860.) 

In  California  the  grass  is  called  California  timothy,  and  is  said  to  have 
no  agricultural  value.    It  is  an  annual  or  biennial.    (See  Plate  XVIII.) 

Anthoxauthu]vi  odor attoi— Sweet  Vernal  gi»ass. 

A  perennial  grass,  much  employed  ay  a  part  of  mixed  lawn  grasses, 
and  also  in  meadows.  It  grows  thinly  on  the  ground,  with  slender  culms, 
seldom  more  than  1  foot  to  18  inches  in  height,  and  scanty  in  foliage. 
The  panicle  is  close  and  narrow,  except  that  it  expands  considerably 
duriug  flowering  time.  The  spikelets  consist  of  two  thin  keeled  glumes, 
of  which  the  lower  is  only  about  half  the  length  of  the  upper,  and 
the  upper  closely  incloses  the  flowers,  of  which  there  are  two  or  three 
in  each  spikelet ;  only  the  central  or  upper  one  is  perfect,  and  the  two 
lower  ones  reduced  to  an  awned  hairy  palet  on  each  side  of  the  perfect 
flower. 

The  perfect  flower  consists  of  two  small  unaAvned  palets,  two  stamens, 
and  two  styles.  The  awn  of  one  of  the  imperfect  flowers  is  long  and 
twisted,  that  of  the  other  is  shorter  and  straight.  It  is  very  fragrant, 
and  gives  a  pleasant  odor  to  hay  which  contains  it. 

Mr.  J.  Stanton  Gould  says : 

It  is  nowhere  considered  a  very  valuable  variety  for  bay,  as  tbe  culms  arc  wide 
apart,  very  thin,  and  honv  but  few  Ieav»\s ;  hence  it  gives  a  lij»;ht  crop  of  hay. 

(See  Plate  XIX.) 

Dacttlis  olombbata.— Orchard  grass. 

This  is  one  of  the  most  popular  meadow  grasses  of  Europe,  and  fs 
wo] I  known  to  most  farmers  in  the  Xorthern  and  Eastern  States. 
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It  ifcj  a  pv'reniiial  gi-ass,  of  strong,  rank  growth,  about  3  feet  high,  the 
culm  and  leaves  ronghish,  the  leaves  broadly  linear,  light  green,  and  5 
or  6  on  a  culm. 

The  panicle  is  generally  but  2  or  3  inches  long,  the  upper  part  dense 
from  the  shortnefes  of  the  branches,  the  lower  branches  longer  and  spread- 
ing, but  with  the  spikelets  glomerated  or  tufted  closely  together.  The 
spikelets  are  usually  3  to  4  flowered,  one  sided,  on  short  rough  pedicels. 
The  glumes  are  pointed  and  somewhat  unequal,  the  upper  one  being 
smaller  and  thinner  than  the  lower.  The  lower  palet  in  each  flower  is 
ovate-lanceolate,  roughish,  and  ending  in  a  sharp  point  or  short  awn,  and 
is  rather  longer  than  the  glumes. 

Mr.  J.  S.  Gould  says,  respecting  this  grass: 

Tlie  testimony  that  has  been  coUected  from  all  parts  of  the  world  for  two  centuries 
pjist  establishes  the  place  of  this  species  amoni;  the  very  best  of  our  forage  gi-asses, 
and  we  have  not  the  shadow  of  a  doubt  that  the  interests  of  our  graziers  and  dairy- 
men would  be  greatly  iironioted  by  its  more  extended  cultivation.  It  is  always  found 
in  the  rich  old  pastures  of  England,  where  an  acre  of  land  can  be  relied  upon  to  faiUn 
a  bullock  and  four  sheep.  It  is  admirably  adapted  for  growing  in  the  shade,  no  grajas 
being  equal  to  it  in  this  respect  except  rough-stalked  meadow  grass  {Poa  trivialis.) 

(See  Plate  XX.) 

BouTELOUA  OLiaosTACHYA— Grama  grass. 

The  name  Grama  grass  is  given  to  several  species  of  Bouieloua  grow- 
ing on  the  great  plains  of  the  eastern  slope  of  the  Rocky  Mountains 
and  the  high  table-lands  of  Texas.  They  are  valuable  grasses  for  graz- 
ing purposes,  but  they  grow  too  short  and  too  thinly  to  be  advantageons 
for  hay.  They  grow  in  bunches  with  a  mass  of  short  leaves  at  the  base. 
The  principal  characters  of  the  B.  oligostachya  are  as  follows : 

The  culms  or  stalks  are  from  1  to  1^^  feet  high.  Near  the  top  there 
are  usually  two  or  three,  sometimes  more,  curved  flower  spikes,  about 
1^  inches  long,  consisting  of  numeious  sessile  flowers  closely  set  on  one 
side  of  the  stalk  or  rachis.  The  spikelets  consist  of  the  pair  of  glumes, 
one  perfect  flower,  and  one  or  two  neutral  or  rudimentary  ones.  The 
I)alets  of  the  perfect  flower  are  two  or  three  toothed  or  awned  at  the 
apex. 

Although  this  is  one  of  the  most  valuable  of  grasses  for  the  western 
plains,  it  has  never  been  successfullv  cultivated  in  the  moister  dij^tricts 
of  the  sea-coast.    (See  Plate  XXI.)  ^ 

Spartina  cynosuboides— Fresh-water  Cord  grass. 

This  species  much  resembles  the  salt  reed  or  marsh  grass  of  the  Atlan- 
tic coast,  which  is  much  valued  for  making  marsh  hay.  The  fresh-water 
Cord  grass  grows  away  from  the  sea-coast,  and  in  the  Western  States 
becomes  very  plentiful,  forming  a  large  part  of  the  product  of  the  sloughs 
or  wet  marshes  of  that  region.  It  is  a  perennial,  tall,  coarse,  and  stout 
grass,  growing  from  3  to  5  feet  high,  with  leaves  2  or  3  feet  long.  It  is 
fi-equently  cut  for  hay,  but  is  a  very  coai^se  inferior  article  unless  cut 
when  very  young.  It  gives  good  feed  very  early  in  the  spring,  but  be- 
comes so  coarse  as  soon  to  be  rejected  by  the  cattle  when  anything  better 
is  procurable.  In  the  bottom  lands  of  the  Mississippi  it  is  abundant, 
and  has  to  some  extent  been  manufactured  into  paper.  The  top  of  the 
culm  for  about  one  foot  is  occupied  by  from  5  to  10  or  more  flower  spikes, 
which  are  from  1^  to  3  inches  long,  and  consist  each  of  two  rows  of 
closely  set  spikelets  on  one  side  of  the  racUis.    The  spikelets  are  each 
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l-flowere(l,  flattened  laterally;  the  gluiuos  linear-lanceolate  and  awl- 
pointed,  the  ui)i>er  one  very  rough  on  the  keel,  and  twice  the  leugth  of 
tbo  lower.  The  two  palets  are  nearly  equal,  and  about  i\u)  l«'n;::lh  ol'  Uic 
lower  glume.    (Sec  Plate  XXII.) 

MUHLBNBBRGIA  GLOMEBATA. 

This  grass  grows  in  wet  swampy  grounds,  chiefly  in  the  northern  and 
western  portions  of  the  United  States.  It  is  found  in  Colorado,  Utah, 
and  Nevada,  and  some  varieties  of  it  in  Texas  and  Xew  Mexico. 

The  typical  form  is  2  to  3  feet  high,  stifily  erect  and  unbranched,  gen- 
erally purplish  below  the  joints.  Theculm  ishard,  somewhat  compressed, 
and  very  leafy.  The  panicle  is  narrow,  2  to  4  inches  long,  composed  of 
numerous  close  clusters  of  flowers,  becoming  looser,  and  sometimes  inter- 
rupted below,  forming  an  interrupted  glomerate  spike.  The  spikelets 
are  1-flowered  and  closely  sessile  in  the  glomerules  or  clusters.  The 
glumes  are  linear-lanceolate,  gradually  tapering  into  an  awn  or  bristle  of 
equal  length.  The  flower  is  one-third  to  one-half  shorter  than  the  glumes, 
hairy  at  the  base  and  lower  part.  The  palets  are  unequal  and  very  acute. 
The  root  stalk  or  rhizoma  is  hard  and  knotty,  and  furnished  with  numer- 
ous short,  firm  shoots  or  stolons. 

In  the  Eastern  States  it  is  utilized  as  one  of  the  native  products  of 
wet  meadows  in  the  making  of  what  is  called  wild  hay.  Specimens  have 
been  sent  from  Colorado  and  Kansas,  and  recommended  as  an  excellent 
grass  for  hay.    (See  Plate  XXIII.) 

CiNNA  ARUNDiNACEA— Wood  Eccd  grass. 

A  perennial  grass  with  erect,  simple  culms  from  3  to  C  feet  high,  and 
a  creeping  rhizoma,  growing  in  swamps  and  moist  shaded  woods. 

The  panicle  is  from  6  to  12  inches  long,  rather  loose  and  open  in  flower, 
afterwards  more  close.  The  brandies  in  fours  and  fives,  spreading  in 
flower;  after,  more  erect.  The  spikelets  arc  1-llowored,  much  flattened, 
crowded  in  the  ])anicle,  and  soniew  bat  i)ur])lish  in  eolor.  The  glumes  are 
lanceolate,  acute,  and  sti'ongly  keeled,  the  lower  rather  shorter,  the 
uppera  little  longer  than  the  pulcts.  The  ilowcr  is  visibly  stalked  in  the 
glumes,  smooth  and  naked  j  the  palets  huich  like  the  glumes,  the  lower 
one  longer  than  the  u])per,  and  sometimes  having  a  short  awn  on  the 
ba(;k,  or  sometimes  naked.  The  leaves  are  broadly  linear  lanceolate, 
about  1  foot  long,  -1:  to  G  lines  wide,  and  with  a  conspicuous  elongated 
ligule. 

This  leafy  stemmed  grass  furnishes  a  large  (piantity  of  fodder,  but 
experiments  are  wanting  to  determine  its  availability  under  cultivation. 
(See  Plate  XXIV.) 

TRicusriB  prnpuREA— Sand  grass. 

This  is  an  annual  grass,  growing  in  Uii'U  in  sandy  grouiul  along  the 
Atlantic  coast,  and  also  on  the  sandy  shores  of  some  of  the  lakes  and 
rivers  of  the  interior.  The  culms  are  about  1  foot  in  height,  rather  de- 
cumbent at  the  base,  w  ith  numerons  (8  to  10)  short  joints,  and  a  corre- 
si>onding  nmnber  of  naiTow  awl-shaped  leaves  2  to  11  inelies  long,  whieli 
are  bearded  with  haii^  at  the  to])of  the  sheaths.  Tlu  re  are  nsnally  sev- 
eral lateral  panicles  of  flowers,  as  well  as  a  terminal  one.  The  lateral 
ones  are  inelose^l  within  the  sheatlis ;  the  terminal  one  usually  exserted, 
but  short  and  simple.    TJie  spikelets  are  2  to  5  flowei-ed,  the  glume<j 
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ranch  ftlUiVter  than  the  flowers,  which  are  somewliat  distaut  from  oacJi 
othf^r ;  bothpalet8  ai*e  strongly  fringed,  thelowci  one  -'cleft  at  tht'  muu- 
init,  M  ith  it»  mid-rib  extended  into  a  short  awn. 
This  grass  ai)pareutly  has  little  practical  value. 

Aristida  purpurea — Purple  Awned  grass. 

Tliere  are  many  species  of  tliis  genus,  most  of  which  grow  in  dry 
sandy  or  bari*en  soils,  and  are  of  little  or  no  agricultural  value. 

The  species  which  we  figure,  Aristida  purimrea,  is  one  which  grows 
west  of  the  Mississippi  River,  and  is  common  and  in  many  places  abun- 
dant on  the  plains  of  Kansas,  New  Mexico,  and  Texas. 

It  is  an  annual  grass,  IJ  to  3  feet  high,  with  slender  culms,  much 
branched  from  the  base,  and  short,  involute  leaves.  The  panicle  is  6  to 
8  inches  long,  rather  narrow,  and  when  in  flower  having  a  graceful, 
plume-like  look  from  the  spreading  of  the  long  purple  awns  or  beards 
of  the  flower.  The  si)ikclets  are  l-flowere<l.  The  glumes  are  unequal, 
the  upper  one  being  about  h  inch  long,  the  lower  two-thirds  as  long,  and 
both  very  narrow  with  long  tapering  points.  The  lower  palet  is  narrow 
and  involute  or  rolled  togctlier  around  the  upper  palet  and  the  grain  or 
seed,  and  running  out  at  the  apex  into  three  slender,  diverging,  ne^irly 
equal  awns  or  beards,  from  1  to  2  inclies  long. 

Where  this  grass  is  abundant  it  furnishes  an  inferior  grazing,  but  by 
enriching  the  soil  its  i)lace  can  be  supx)Ued  Mitli  much  more  valuable 
kinds.     (See  Plate  XXV.) 

Kespectfully  submitted. 

GEO.  VASEY,  Boinnut 

Hon.  Wm.  G.  Le  Duo, 

Commissioner  of  Affiiadture. 


REPORT  OF  THE  SUPERINTENDENT  OF  GARDENS 
AND  GROUNDS. 

Sm:  I  have  the  honor  to  submit  the  following  report  in  connection 
with  the  operations  of  this  division. 

The  distributions  for  the  year  have  aggregated  to  the  number  of  one 
hundred  and  ninety-llvo  thousand  plants  of  various  kinds,  but  almost 
wholly  of  those  having  economic  value,  as  the  olive,  Japan  persimmon, 
tea,  coffee,  mnchonn^  orange,  lemon,  tig,  grape,  strawberry,  <S:c.  Fully 
teven-eighths  of  these  plants  were  distributed  by  mail,  involving  much 
labor  in  their  preparation  for  this  mode  of  transportation. 

Estimating  these  plants  at  tlie  very  low  price  of  5  cents  each,  they 
would  represent  a  money  value  of  $9,750,  a  sum  considerably  above  the 
amount  of  the  appropriation  allowed  for  labor  for  propagating,  and  ior 
keeping  the  gardens  and  grounds  of  the  Department  in  order,  whicli 
includes  25,000  square  feet  of  glass  stmctures  well  stocked  with  p]:ni(s 
and  40  acres  of  ground,  much  of  it  kept  as  lawn  and  tlower-ganlcn, 
with  numerous  walks  and  drives,  together  with  collections  of  grapes, 
Rti-awberries,  and  other  hardy  fruiting  plants,  all  of  which  require  much 
labor  and  attention  for  ordinary  caro  and  kec  ping. 

But  little  has  been  added  to  the  arboretum  collection  during  the  past 
year.  The  proximity  of  the  grounds  to  the  city,  and  their  almost  un- 
I)rotected  condition,  render  it  a  difficult  matter  to  maintain  the  labials 
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on  the  troe«  and  slirnba.  A  proper  snbstantial  fence  is  )2rreatly  needed 
to  incilose  tlie  g:r<)uiid8  and  insure  greater  certaiut;^  in  the  reHults  from 
propagating  operations.  When  unprotecte«l  irom  depntUitoi's,  no  ab- 
solute certainty  can  be  guaranteed  in  preserving  the  nomenclature  of 
the  plants  in  the  cutting-beds,  in  conse(pienc<i  of  the  liability  of  the 
labels  being  dhspUiced  beyond  the  possibility  of  accurate  readjustmeut. 

FIGS. 

In  the  ordinary  winters  here,  fig  trees  are  killed  to  the  ground  even 
when  the  young  wood  has  been  as  i>eri'eetly  uiaturtd  as  the  climate  will 
admit.  The  branches  can  be  preserve<l  by  bending  them  down  and  pro- 
tecting them  by  a  covering  of  soil.  But  occasionally  early  frosts  will 
destroy  the  foliage  and  arrest  growth  before  the  wood  has  become  ma- 
tured ;  in  this  condition  covering  is  of  but  little  avail.  Towards  the  end 
of  October  of  the  present  year  the  thermometer  indicated  18  degrees  of 
frost,  which  amount  of  cold  had  the  eftect  of  destroying  the  yearly 
growths  on  all  the  varieties  in  the  collection,  and  in  the  case  of  young 
plants  killed  them  completely.  To  guard  against  such  casualties  in 
future,  and  to  insure  a  supply  of  cuttings  for  distribution,  a  glazed 
structure  has  been  assigned  to  the  growth  of  a  small  but  select  collec- 
tion of  varietie^s  of  the  fig.  The  house  is  single-roofed^  and  the  plants 
are  trained  against  the  wall.  The  object  here  being  more  for  the  pur- 
pose of  procuring  shoots  for  cuttings  than  that  of  procuring  quantities 
of  finiit,  the  border  for  the  roots  is  kept  well  enriched  so  as  to  encourage 
a  luxuriant  growth  of  wood,  the  ripening  of  which  can  be  secured  by 
Avithholding  water  from  the  border  as  winter  approaches. 

In  northern  localities  where  the  fig  will  not  endiue  the  winter  unpro- 
tected, it  will  be  found  profitable  to  cultivate  them  under  glass.  The 
care  of  a  fig  house  is  much  less  than  that  required  for  a  cold  grapery, 
and  the  crop  quite  as  certain  and  more  valuable  to  those  who  fully  ap- 
preciate the  value  of  fresh  figs.  With  a  judicious  selection  of  varieties 
the  plants  would  bear  continuously  during  summer;  each  plant  ripening 
two  crops  of  perfect  fruit  would  afford  a  daily  supply  for  many  mouths. 

The  soil  for  fruiting  figs  should  not  be  made  rich  ;  a  gravelly  or  sandy 
loam,  rather  poor  than  otherwise,  will  produce  the  best  results.  A  rich 
soil  encourages  a  heavy  wood-growth  at  the  expense  of  the  crop  of  fruit. 

FOREIGN  GRAPES. 

A  large  collection  of  foreign  grapes  is  cultivated  in  the  grape  house, 
mainly  for  the  purpose  of  furnishing  wood  for  propagating  i>lauts.  The 
young  plants  are  distributed  principally  in  Florida  and  Texas,  in  which 
States  some  of  the  varieties  are  sjiid  to  succeed  in  the  open  air  quite  as 
well  as  they  do  in  California. 

A  brief  description  of  some  of  the  more  recently  iutroduced  varieties 
is  here\\  ith  given : 

Mrs.  Fince?s  Blade  Mmcat — This  grape  is  represented  as  a  late  fruit  of 
much  merit,  and  keeping  a  long  time  after  being  rii)e.  After  fruiting  it 
for  several  years,  it  proves  to  be  of  but  little  value.  The  berries  set 
very  irregularly,  and  in  consequence  tlie  bunches  are  imperfect.  It  is 
only  medium  in  i)oint  of  flavor,  and  is  not  distinguished  for  keeping- 
qualities  after  ripening. 

MandersfieM  Conrt, — A  free-growing,  prolific  variety.  The  fruit  is 
juicy  and  not  high  flavored.  The  berries  are  liable  to  ci^ack  open  and 
decompose  as  they  ripen,  unless  the  soil  is  quite  dry.  it  i»  not  of  i>ar- 
ticular  value. 
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Primate  FroDtifjnan, — The  flavor  of  iLis  vaiiety  is  fnlly  equal  to  that 
of  the  l)etter  known  While  FiontiKnan.  It  is  a  reniarkahl.\  prolific  \ter 
ritty,  ami  is  au  aequisition  among  1ree-gio\vin<j  high -flu  vored  gi'a|)e8. 

Mwfcat  Hamburg. — This  variety  is  considered  to  be  the  same  as  the 
Blcick  Muscat,  Comparing  the  two  vaneti<s  as  they  grow  side  by  side 
they  closely  resemble  each  otlier.  The  Black  Muscat  appears  to  have 
better-colored  and  more  compact  Imnches.  This  is  one  of  the  best  fla- 
voivd  black  grapes  in  the  list,  and  when  well  grown  produces  very  fine 
bunches. 

Foster^ 8  White  Seedling, — ^A  very  productive  early  grape  of  the  Street- 
water  class.  It  is  not  high  flavored,  and  is  no  improvement  upon  older 
varietie^j.  It  is,  however,  admirably  adapted  lor  i)ot-culture,  being  a 
great  bearer,  and  of  very  mo<lerate  growth. 

Dutc/iess  of  Baxicle^iAih. — A  free-growing  and  productive  plant,  produc- 
ing long  tapering  bunches  with  sujall  white  berries.  It  is  a  jdeasant- 
flavored  fruit,  but  does  not  come  up  to  description  as  possessing  exqui- 
site flavor. 

-  Early  Smyrna. — An  abundant  bearer,  of  the  Sweetvcater  class  of  grapes  5 
fruit  of  sweet,  spicy  flavor. 

Boyal  Ascot — This  grape  promises  to  be  a  desirable  acquisition  to  the 
cold  grapery.  It  pi-oduces  a  medium-sized  bunch,  the  berries  large, 
solid,  crisp,  and  well  flavored. 

Trentham  Black. — A  very  prolific  variety.  The  bunches  are  of  medium 
size,  resembling  those  of  the  Hamburg  Muscat ^  the  berries  juicy  and 
sweet,  but  not  highly  flavored. 

Ingrahamh  Prolific. — A  small,  early,  black  grape,  sweet  and  full  of  a 
brisk  spicy  juice,  not  worthy  of  place  in  a  house,  but  promising  as  a  good 
gra|)e  for  some  portions  of  the  iSouthern  States. 

Napoleon  Muscadine. — A  free-growing,  prolific  vine;  fruit  resembles 
that  of  the  Royal  Muscadine,  but  much  more  distinct  in  flavor  than  that 
old  variety.     It  possesses  all  the  characteristics  of  a  good  table  grape. 

Reeve's  Muscadine. — This  is  an  early  variety  of  the  Sweetwater  class, 
very  productive,  and  of  fine  flavor. 

JLa^y  Doicnes. — This  is  a  valuable,  late-keeping  grape.  It  succeeds 
very  well  in  a  cold  grapery,  but  requires  a  cool  night  temperature  when 
the  seeds  are  forming,  otherwise  the  berries  become  scalded,  turn  black, 
and  decay  quite  rapidly.  It  is  late  to  ripen  or  color,  and  cannot  be 
managed  properly  unless  the  grapery  is  provided  with  a. heating  appa- 
ratus of  some  kind.  With  i)roper  care  the  fruit  can  be  kept  hanging  on 
the  vine  until  March  and  April.  The  fruit  is  not  of  the  highest  flavor, 
and  beyond  its  remarkable  keeping  qualities  has  no  particular  merit. 

White  Lady  Downes. — ^Kesembles  the  last  in  all  respects  except  in 
color;  it  is  the  best-keeping  white  grape  in  cultivation. 

Muscat  St.  Laurent. — A  very  ])i  olitic  variety ;  bunches  long,  taj^ering, 
and  slightly  shouldeied;  a  tt^uder-fleshed  fruit,  but  not  highly  flavored. 

Marchioness  of  Hastings. — A  good  grai)e,  resembling  the  Black  Ham- 
burgy  but  not  superior  ti>  that  well  known  variety. 

Dr.  Robert  Hogg. — This  grape  closely  resembles  the  Royal  Muscadine^ 
aipd  is  about  equal  to  that  variety  in  flavor  and  productiveness. 

Among  th*-  older  varieties  may  be  mentioned  the  Frontignans^  white, 
black,  and  grizzly;  of  these,  the  white  is  the  best;  and  as  the  flavor  is 
the  same  in  all,  one  variety  is  sufiicient  in  a  collection  for  family  use. 
It  is  also  one  of  the  best  for  culture  in  i)ots. 

Muscat  of  Alejcandria. — This  standard  variety  is  well  known  for  the 
large,  exquisitely-flavored  fruit  which  it  produces.  When  cultivated 
in  cold  graperic  ^  the  pollen  seems  to  be  imperfectly  developed,  and  con- 
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seqnently  the  bunches  are  frequently  irre^ar  and  thin.  A  variety, 
the  Bowood  Mmcat^  usually  seta  moi*e  iHjrtectly,  audis  pi'eferable  on 
that  account.  The  Tottenham  Fark  Muscat  also  sets  very  regularly. 
The  flavor  of  these  varieties  is  similar  to  that  of  the  fii^st  mentioned. 

Muscat  Troveren, — A  free-growing,  prolific  grape;  bunches  long  and 
well  formed ;  flavor  sweet  and  pleasant,  but  without  any  of  the  peculiar 
excellence  of  the  Muscats. 

Black  Hamburg. — This  excellent  grape  is  one  of  the  most  productive 
and  reliable ;  it  has  been  grown  of  a  large  size ;  the  berries  are  large, 
of  a  full  sweet  flavor  when  properly  matured.  Many  persons  allow  too 
many  bunches  to  remain  on  the  plant,  which,  in  consequence,  never 
color  black  or  reach  full  maturity  of  size  or  flavor.  Severe  summer  prun- 
ing produces  a  like  result;  and  when  this  is  combined  with  a  heavy  crop, 
'  the  fniit  is  comparatively  worthless. 

The  Mill  Hill  Hamburg  is  sweeter  than  the  old  variety.  The  Wilmot 
Hamburg  has  a  larger  berry;  but  none  of  the  varieties  of  the  Hamburg 
are  essentially  distinct. 

Black  Prince. — A  standard  variety  for  the  cold  grapery;  the  vine  is 
free-growing  and  prolific;  the  bunches  long  and  tapering,  and  slightly 
shouldered;  the  berries  about  medium  in  size;  flavor  xdeasant  and 
rather  sprightly. 

Black  tit.  Peters. — A  very  (l.esirable  vine,  producing  freely  of  long,  ta- 
pering bunches,  which  are  sometimes  heavy-shouldered  when  the  bunches 
are  large ;  the  fruit  is  brisk  flavored,  and  keeps  well  for  a  long  time  after 
becoming  ripe.    It  is  a  good  sort  for  a  cold  grapery. 

Prince  Albert. — A  very  robust-growing  vine;  consequently  it  does 
not  come  into  bearing  so  early  as  most  varieties,  but  when  it  commences 
to  fniit  it  is  very  prolific.  The  bunches  are  very  large;  the  berries  of 
medium  size,  having  solid  flesh,  but  without  any  distinctive  character 
as  to  flavor.  It  is  valuable  on  account  of  its  lateness,  its  shoAvy  ap- 
pearance, and  productive  qualities. 

Buckland-8  Juiced  wafer. — This  variety  produces  a  larger  bunch  and 
berrj^  than  does  any  others  of  the  so-called  Sweetwater  class.  It  is  a 
very  beautiful  grape,  and  of  good  flavor  when  ripened  to  a  golden  color, 
but  it  is  not  of  the  best  class  of  flavored  varieties. 

Palestine. — This  variety  is  sometimes  grown  for  the  novelty  of  its  long 
bunches,  whicli  occasionally  reach  a  length  of  30  inches.  The  berries 
are  small,  hard-fle.shed,  but  sweet  and  pahitable.  Perhaps  the  best  use 
that  could  be  made  of  this  grape  would  be  to  cross  it  with  a  superior- 
berried  sort,  and  thus  secure  large-bunched  varieties. 

ChoJisclas  Masque. — This  is  one  of  the  highest  flavored  of  all  grapes ; 
it  is,  however,  so  liable  to  crack  (tlie  berries  burst  and  decay  just  pre- 
vious to  ripening)  that  it  is  not  a  profitable  grape  to  plant.  In  pot  cul- 
ture it  answers  better,  iis  the  fruit  can  be  preserved  and  ripened  by 
keeping  the  plants  rather  diy  during  the  period  of  ripening. 

White  Nice. — This  grape  produces  very^  large  bunches ;  the  berries  are 
of  medium  size,  and,  when  ripened,  of  an  amber  color,  are  sweet-tasted, 
but  not  higli-flavored.  The  berries  are  prone  to  rot  and  decay  shoidd 
the  soil  in  which  the  plants  are  growing  become  wet  at  the  time  of  ma- 
turity. 

Sultana.— A  seedless  grape,  said  to  be  the  source  of  the  Sultana  raisins 
of  commerce.  Tlie  vine  is  of  vigorous  growth,  and  bears  profusely  of 
medium-sized  bunches  of  small  hemes,  which  are  sweet.  It  is  not  worthy 
of  culture  under  glaSvS. 

Raisin  de  Calabrica. — A  very  strong-growing  vine,  producing  large 
bunches,  the  berries  of  a  fine  golden  color  when  ripe.    Bunches  weigh- 
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ing  over  25  iwunds  Lave  been  produced.  Tbo  fruit  keeps  for  a  long 
time  after  it  ha«  ripened,  but  it  ivS  scarcely  of  secondinte  quality. 

Golden  Hamburg.^^Thi^  forms  a  fine-looking  bunch  of  large-sized  ber- 
ricH.  It  is  also  a  good-flavored  fruit  when  it  reaches  the  golden-colored 
state.     It  is  a  late-ripening  kind,  and  desirable  for  a  grapery. 

ZmfindaL — ^A  hardy,  vigorous  vine,  and  very  productive.  The  bunches 
are  long  and  slightly  shouldered ;  berries  me<lium-sized,  and  possessed 
of  a  brisk,  vinous  flavor. 

Fm-ple  Banidsmts  and  Purple  Hamburg  are  not  worthy  of  culture.  The 
fruits  have  no-  particular  merit,  and  the  bunches  are  usually  irregular, 
and  the  berries  ripen  unevenly. 

White  Tokay, — A  ver^^  showy  fruit,  bunches  large,  and  berries  above 
medium  size.  When  well  ripened  the  fruit  is  well  flavored,  but  the 
berry  is  liable  to  decay  during  damp  weather.  It  can  readily  be  dispensed 
with  for  better  kinds. 

Royal  Muscadine. — A  fine  early  grape ;  it  is  among  white  varieties 
what  the  Hamburg  is  among  black  varieties,  a  sure  bearer  and  always 
reliable.  The  bunches  are  of  good  size,  and  the  fruit  of  good  flavor.  It 
is  one  of  the  best  white  grapes  for  a  cold  grapery. 

Charles  Duhamel. — An  eaily  ripening  grape  of  the  Sweetwater  type. 
This  grape  represents  a  class  which  may  possibly  prove  profitable  in 
many  of  the  Southern  States,  as  early  marketable  white  grapes. 

Muscatel, — ^This  belongs  to  the  same  type  as  the  last,  but  is  much  su- 
perior in  flavor^  and  is  an  abundant  bearer. 

PROPAGATING  NATIVB  GRAPES. 

For  the  past  few  years  most  of  the  grapes  raised  in  the  garden  have 
been  propagated  in  beds  in  the  open  air.  Hard,  well-ri])ened  wood  is 
selected  and  made  into  cuttings,  w^hich  are  each  about  4  inches  in  length. 
Whether  the  cutting  contains  one  bud  or  eye,  or  more,  is  not  important,  and 
if  a  single  eye  can  be  obtained  with  3  inches  of  wood  attached,  it  is  con- 
sidered a  good  cutting,  althoup^h  lengths  which  are  under  3  inches  are 
looked  upon  as  uncertain  should  the  weather  during  the  early  portion 
of  summer  prove  to  be  hot  and  dry. 

The  ground  is  prepared  by  turning  it  over  to  a  depth  of  12  inches  in 
the  fall,  leaving  it  as  rough  as  possible,  so  that  it  nin y  be  eiieetually  per- 
meated by  frosts.  As  early  in  spring  a«  the  ground  can  be  worked,  the 
snrfistce  is  carefully  forked  over,  and  broken  up  as  minutely  as  practica- 
ble; it  is  important  that  the  soil  should  be  deeply  pulverized. 

Previous  to  inserting  the  cuttings  tlie  surface  is  further  broken  by 
using  a  rake  having  iron  teeth  four  inches  in  length.  This  operation 
does  not  consist  in  merely  raking  over  the  suriace,  but  in  pushing  the 
rake  to  and  fro  to  the  full  length  of  the  teeth,  so  as  to  thoroughly 
comminute  the  soil  as  ^Qfiji  as  they  will  reach. 

The  beds  are  marked  oti"  in  breadths  of  10  feet  with  3  feet  wide  alleys 
between.  The  cuttings  are  inserted  in  rows  across  the  beds;  they  are 
placed  about  2  inches  apart,  and  the  rows  are  formed  about  6  inches 
Irom  each  other,  so  as  to  admit  of  a  narrow  hoe  to  be  run  between  them. 

To  avoid  tramping  on  the  soil,  a  wide  board  is  used  to  stand  upon 
while  planting  the  cuttings.  The  whole  of  the  cutting  is  pushed  into 
the  soil,  so  that  the  upper  bud  or  end  (the  cutting  being  closely  cut  above 
a  bud)  is  level  with  the  suiface. 

The  bed  is  afterwards  covered  over  with  a  layer  half  an  inch  in  depth, 
consisting  of  a  light  iriable  soil ;  pure  sand  may  be  us^d  if  nothing  bet- 
ter can  l^  procured ;  a  mixtui-e  made  of  one  part  sand  and  one-half 
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rotted  tan-bark  is  preferable  to  the  pure  sand ;  swamp  muck,  dried  and 
pulverized,  so  that  the  finer  portions  of  it  can  be  secured  by  sifting, 
forms  the  very  best  material  for  this  purpose.  In  the  garden  of  the  de- 
l)artinent  the  sweepings  of  the  streets  are  sifted  and  used  with  good 
results. 

When  the  buds  of  the  cuttings  commence  to  swell,  an  additional  half 
inch  or  more  of  the  covering  is  eveidy  distributed  over  the  surface. 
The  young  shoots  push  vigorously  through  this  surface  dressing,  and 
it  serves  as  a  mulch  to  retain  moisture  during  summer.  Although  the 
cuttings  are  rather  clo'sely  set,  owing  to  the  limited  area  of  the  grounds, 
yet  the  largest  i)ortion  of  the  plants  are  sufficiently  strong  for  perma- 
nent planting  when  one  jeur  old. 

caIJaigre. 

In  the  report  of  the  department  for  1878,  at  page  119,  will  be  found 
an  analysis  of  the  above-named  root.  The  main  object  of  the  examina- 
tion was  to  determine  the  amount  of  tannic  acid  contained  in  this  root, 
which  was  received  from  Texas,  where  it  has  long  bi^en  used  by  the  In- 
dians and  others  for  tanning  purposes,  and  is  said  to  be  used  at  present 
by  several  tanneries  in  and  about  San  Antonio.  From  the  analysis  it 
appears  that  the  root  contains  about  23  per  cent,  of  tannic  acid,  and  the 
fact  that  the  article  is  employed  in  tanneries  would  seem  to  indorse  its 
practical  adaptability  as.  a  tanning  material. 

Canaigre  is  the  bulbous  root  of  a  kind  of  dock  specifically  called  Rumex 
liymenosepalum.  It  grows  plentifully  in  sandy  soils  over  a  large  terri- 
tory on  both  sides  of  the  Rio  Grande,  and  from  there  northward  over  a 
large  portion  of  Western  Texas.  The  bulbs  are  produced  in  clusters 
like  some  kinds  of  sweet  potatoes,  some  clusters  weighing  several  pounds, 
and  can  be  procured,  it  is  stated,  at  a  cost  not  exceeding  $1  per  100 
pounds. 

The  leaves  of  the  plant  are  somewhat  fleshy  when  in  the  young  state, 
when  they  are  greedily  eaten  by  cattle,  and  occasionally  used  as  a  pot- 
herb by  travelers  and  others. 

Koots  planted  last  year  in  the  grounds  of  the  department  made  only 
a  feeble  growth  before  the  leaves  decayed.  They  started  into  growth 
quite  early  last  spring,  and  were  slightly  covered  during  several  nights 
of  heavy  freezing  weather.  They  were  not  perce]»tibly  injured  by  the 
cold,  and  as  the  season  advanced  the  plants  made  a  favorable  growth, 
throwing  up  robust  flower  stems,  which  blossomed  freely,  and,  although 
the  seed  vessels  formed,  the  seeds  failed  to  mature  before  the  leaves 
turned  yellow  and  decayed,  the  plants  resuming  the  deciduous  state. 

It  is  probable  that  the  plant  naturally  starts  into  growth  very  early 
in  si)ring  and  rapidly  matures,  aft^^r  wbicli  the  leaves  die,  the  root  bulbs 
probably  remaining  in  the  so  called  dormant  condition  for  many  months. 
The  plant  evidently  requires  a  climate  where  the  winter  is  short  and 
not  severe,  and  a  dry,  warm,  sandy  soil. 

WILLIAM  SAUNDERS, 
Superintendent  of  Gardens  and  Grounds^ 

Hon.  W.  G.  Lb  Due, 

CommmU>ner  of  Agriculture. 
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INVESTIGATION  OF  SWINE  PLAGUE. 

INTRODUCTORY. 

lu  tbc  further  investigation  of  swine  plague  Dr.  Detmers  finds  but 
few  a<Ulitional  syiniitoms  worthy  of  mention.  As  bis  observations  ex- 
tended through  the  winter  he  was  enabled  to  observe  the  disease  closely 
daring  those  months  when  it  is  neither  so  general  nor  so  fatal  as  duiing 
other  seasons  of  the  year.  During  the  winter  mouths,  therefore,  and  in 
the  early  spring,  he  found  bleeding  from  the  nose  and  symptoms  of  re- 
spii^atory  disoTders  quite  frequent,  but  there  seemed  to  be  fewer  indica- 
tions of  gastric  disorders  than  he  had  observed  during  the  summer  and 
fall  months.  Neither  was  the  prognosis,  as  a  rule,  so  hopeless  in  the 
winter  and  spring  as  during  the  summer  and  early  autumn.  This  he 
regards  as  attributable  to  the  fact  that  during  the  former  seasons  the 
beat  of  the  morbid  proce>S8  is  limited  more  frequently  to  the  respiratory 
organs  and  to  the  pulmonal  tissue,  and  is  not  found  so  oft^n  in  the  in- 
testinal canal.  Thirty  a<Ulitional  postmortem  examinations  failed  to 
reveal  any  new  morbid  changes  worthy  of  special  mention.  A  few 
variations,  and  in  some  cases  an  unusual  combination  of  morbid  changes, 
w^ei'e  observed,  which  will  be  found  accurately  described  in  the  text  of 
Dr.  Detmers'  report.  The  absence  of  worms  or  entozoa  in  7.")  per  cent, 
of  the  whole  number  of  animals  dissected  prior  to  December  1,  and  their 
entire  absence  in  every  animal  examined  between  that  date  and  the  15th 
of  the  same  month,  would  seem  to  prove  conclusively.  Dr.  Detmere 
thinks,  that  the  morbid  changes  characteristic  of  swine  plague  cannot 
be  attributed  to  the  work  of  entozoa.  He  thinks,  however,  that  the 
presence  of  worms  in  large  numbers,  occurring  in  weak,  poorly-kept, 
and  neglected  animals,  muy  cause  considerable  mischief,  and  sometimes 
occasion  death,  but  in  such  cases  the  cause  should  not  be  attributed  to 
6wine  plague. 

Former  experiments  seemed-to  fully  demonstrate  the  fact  that  swine 
plague  is  an  infectious  and  conta*;ions  malady,  and  that  it  is  easily 
communicable  from  one  animal  to  another  by  means  of  direct  inocula- 
tion, and  by  the  introductitm  into  the  di^t;estive  organs  of  the  infectious 
principle  by  means  of  food  and  drinlvinj;  water;  second,  that  an  exceed- 
ingly small  quantity  of  the  virus  or  inlectious  principle  is  sutticient  to 
produce  the  dis<»ase;  third,  that  the  period  of  incubation  does  not  exceed 
lifteen  days,  and  lasts  on  an  average  from  six  to  »iiveu  days;  fourth, 
that  the  small  microphytes  {bacilU)  found  in  all  the  morbid  ])r<)<liu'ts,  in 
the  blood  and  other  tluids,  and  in  all  excretions  of  the  animals,  would 
seem  to  constitute  the  int'e<'tiou8  princi])le  of  the  malady.  This  being 
the  case  Dr.  Detmers  instituted  a  series  of  expeiiments  in  order  to  de- 
termine, if  possible,  first,  whether  the  infectious  j)rinci|)le  consists  solely 
in  the  bacilli  and  their  genns;  Second,  whether  an  animal  that  has  re- 
covered from  the  diseiise  has  gained  imujunity  from  a  se<!ond  attack; 
and,  third,  whether  the  affection  can  be  transmitted  to  other  clnsses  of 
domesticated  animals.  The  result  of  these  experiments  i)roved,  first, 
that  an  inoculation  with  hacilH  and  bacillus-germs  cultivated  in  so  in- 
nocent a  fluid  as  milk  will  produce  the  disease  with  just  as  much  cer- 
tainty as  an  inoculation  with  pulmonal  exudation  from  a  diseased  op 
dead  hog ;  second,  that  an  animal  that  has  been  afllicte^l  with  the  plague 
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has  not  lost  its  susceptibility,  but  may  contract  the  disease  again, 
though  probably  in  a  milder  form. 

In  order  to  test  the  susceptibility  of  other  animals  to  the  contagion, 
Dr.  Detmers  inoculated  two  heifers  with  the  virus  of  swine  plague,  and 
the  elevation  of  temperature  and  the  subsequent  post-mortetn  examina- 
tion would  seem  to  indicate  that  the  disease  prevailed,  at  least  in  one 
case  (heifer  No.  2),  to  a  considerable  degree  of  intensity.  The  autoj)sy 
revealed  distinctly  limited  (circumscribed)  hepatization  at  several  points 
in  both  lobes  of  the  lungs,  each  single  patch  comprising  only  a  few 
lobules,  but  these  were  distinct  and  well  defined.  The  most  extensive 
hepatization  was  found  along  a  larger  bronchus  in  the  posterior  part  of 
the  left  lobe.  The  hepatized  parts  or  patches  amounted  to  about  4  or 
5  per  cent,  of  the  whole  pulmonal  tissue.  The  mucous  membrane  of  the 
bronchiae  was  found  to  be  slightly  swelled;  a  small  quantity  of  senim 
was  found  in  the  pericardium  and  in  the  chest,  and  a  few  ounces  also  in 
the  abdominal  cavity.  The  Ijinphatic  glands  of  the  chest,  and  those 
belonging  to  the  mesenterium,  were  enlarged,  and  some  of  them,  espe- 
cially the  latter,  to  a  considerable  extent.  The  other  organs  exhibited 
no  abnormal  changes.  The  result  of  this  experiment  indicates  that 
while  cattle  are  not  as  susceptible  to  this  plague  as  swine,  yet  it  maybe 
transmitted  to  them,  in  a  mild  form,  by  direct  inoculation. 

Many  illustrations  are  given  of  the  manner  in  which  the  contagious 
X>rinciple  is  transmitted  from  herd  to  herd  and  from  farm  to  farm.  Be- 
lieving that  the  seeds  of  the  disease  consist  in  the  hamlli  and  their  germs, 
as  fully  described  in  his  former  report^  Dr.  Detmers  is  of  the  opinion 
that  these  microphytes  can  be  conveyed  from  one  place  to  another,  not 
only  in  the  morbid  products  of  the  disease,  such  as  the  tissues,  fluids, 
and  excretions  of  atfected  and  dead  animals,  but  also  by  adhering  to  and 
contaminating  inanimate  objects,  both  fluid  and  solid,  and  independently 
of  any  vehicle,  through  the  air  to  a  distance  of  a  mile  if  the  conditions 
are  favorable,  and  in  the  water  of  running  streams.  The  last  mode  is 
one  of  the  most  prolific  sources  of  infection,  as  these  microphytes  propa- 
gate and  multiply  in  water,  especially  if  it  should  be  contaminated  by 
a  mixture  of  organic  matter.  After  citing  many  cases  in  illustration  of 
the  various  ways  in  which  the  contagion  is  spread,  Dr.  Detmers  is  of  the 
opinion  that  the  following  facts  have  been  established : 

First.  The  plague  is  not  easily  communicated  unless  the  infectious 
principle  is  introduced  either  into  tlie  digestive  apparatus  with  the  food 
or  with  the  water  for  drinking,  or  directly  into  the  blood  through  wounds, 
sores,  scratches,  or  external  lesions. 

Second.  That  the  ciircass  of  an  animal  that  has  died  of  the  plague 
will  communicate  the  disease  to  healthy  swine  if  eaten  before  it  is  thor- 
oughly pntrified. 

Third.  That  even  severe  frost  is  not  sufficient  to  destroy  the  infectious 
principle  if  the  same  is  i:>rotected  against  external  influen(?es  by  some 
organic  substance.  Former  experiments  by  Dr.  Law  also  demonstrated 
this  fact. 

Fourth.  That  the  plague  is  rcaflily  and  frequently  commiuiicated  to 
healthy  animals  by  means  of  the  wator  used  for  drinking,  especially  if 
the  same  sliould  be  contaminated  by  the  carcass  of  an  animal  that  lias 
dit'd  of  the  disease,  or  by  the  (^\<T(^nKMits,  mine,  nasal  discharges, saliva, 
^:y\,  oi*  aiiiir.'tls  a;Hi('t<^d  witli  r!i!'  iiiahidy. 

h^\i\\\.  Tli'i  iii  l<)iMli5;''.s  when*  llir^  ;j1  jpne  is  i>r(?vai)iii«^\  every  wound, 
srrateli,  ov  .;'):,'  on  t'.v  yurtai'e  of  the  hvAy  eonsrit:Uc.s  a  j^ori  oi  eulry 
for  the  inreclkus  i-ii^i.-iple. 

Sixth,  i'hat  old  straw  stacks  and  other  decaying  porous  bodies  may 
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prcservQ  tlic  iufectious  priuciple  for  mouths,  and  in  many  cases  even  for 
a  whole  year. 

Seventh.  That  the  infectious  principle  enters  the  animal  organism 
and  communicates  the  disease  more  readily  through  exteiual  sores  and 
Ic'sions  than  thi*ough  the  digestive  canal. 

Many  experiments  were  instituted  for  the  purpose  of  determining 
upon  a  system  of  preventive  measures  and  of  testing  the  value  of  ceitain 
n^medial  agents.  As  to  the  result  of  these  experiments  and  the  conclu- 
sions deduced  therefrom,  the  reader  is  refeiTed  to  the  detailed  report  of 
Dr.  Detmers. 

When  Dr.  Law  closed  his  former  report  he  had  just  commenced  some 
imx)ortant  experiments  for  the  purpose  of  determining  the  susceptibility 
of  other  animals  to  swine  plague.  These  experiments  resulted,  as  he 
Lad  i)reviously  foreshadowed,  in  the  successful  inoculation  of  sheep 
and  rats,  and  in  the  transmission  of  the  disease  from  these  animals  back 
to  swine  in  a  virulent  and  intensified  form.  His  first  experiment  was 
undertaken  for  the  purpose  of  deteimining  at  what  period  or  stage  of 
the  malady  it  is  most  easUy  and  certainly  transmissible  from  one  animal 
to  another  by  cohabitation.  In  his  previous  report  an  experiment  of 
this  kind  was  furnished,  and  a  deduction  made  that  the  disease  was 
most  virulent  when  at  its  height,  inasmuch  as  the  exposed  pig  seemed 
to  resist  the  contagion  from  an  animal  in  process  of  convalencence,  but 
within  twelve  days  fell  a  victim  to  the  dis(,^a:se  when  placed  alongside  of 
a  pig  in  which  the  malady  was  rapidly  advancing.  In  the  accompany- 
ing report  the  necropsy  of  this  pig  is  given,  from  which  it  will  be 
observed  that  it  was  aftlicted  with  the  plague  in  an  intensified  form. 

The  autopsy  of  an  infected  lamb,  noticed  by  Dr.  Law  in  his  former 
report,  is  also  given  in  full.  The  intestinal  irritation  and  catarrh,  shown 
in  the  tenderness  of  the  anus  and  tlio  mucus  discharges  accompanying 
the  feces,  together  with  the  elevated  temperature  and  large  lymphatic 
glands,  presented  much  in  common  with  the  afiection  in  the  pig.  The 
marked  eruption  in  the  ears  nu^]it  bo  accepted  as  representing  the  skin 
lesions,  so  common  in  swine  sui!(nin^  with  the  plague.  The  more  charac- 
tensticlesions  revealed  by  tli<»  yO:U~mortem  examination  were  the  purple 
mottling  of  the  liver,  kidiiov-^,  and  heart,  the  grayish  consolidation  of 
portions  of  the  lungs,  auvl  t];e  .Iccp  }>i  .;ui(  ittation  of  the  lymi)hatic  glands 
in  genei^al. 

The  next  expciiment  was  tl.ai  of  a  mi^riuo  sheep  infected  by  inocula- 
tion. The  record  and  the  ro.-  iiils  of  tlic  aiu(»[>sy  are  very  similar  to  those 
famished  by  the  lamb.  Ileie,  a^itujj,  the  principal  changes  consisted  in 
purple  mottling  of  tlie  liver  and  beait,  and  tiie  Jeep  pit^iiieJitation  of  the 
lymphatic  .Glands.  Dr.  Law  is  of  the  opinion  tlii.t  liie  yellowish-brown 
c/)lorati(m  of  the  kidiieys  in  this  case  implied  aiUecedeat  changes,  prob- 
ably of  the  nalure  of  inihuuinatioii  or  extravavsation. 

From  virus  taken  from  these  animals  Dr.  Law  successfully  inoculated 
a  i)ig.  The  i)i.i^ Avas  ino<nTlated  twi-  e,  at  an  intenal  of  fifteen  days,  with 
mucus  from  tJio  anus  of  the  infecte<l  sheep,  and  with  scabs  from  the  ear 
of  the  lamb.  Ejdarged  lyin])liatic  glands  were  observable  before  the 
last  inoculation,  and  six  days  after  there  was  a  febiile  temperature  and 
the  more  violent  manifestations  of  the  malady.  The  following  charac- 
teristic lesions  were  revealed  by  the  ne(ro))sy,  viz:  The  intestines  con- 
tained patches  of  congelation;  the  follicles  were  eii]aru(\U  and  the  rec- 
tum idcerated;  purjtle  discolorat ions  were  present  in  tlie  liver,  kidneys, 
and  heart ;  the  lymi>hatic  glands  were  eidarged  and  congested  by  a 
deep  red,  in  some  cases  almost  black.  AVhile  the  evidence  of  the  pies- 
ence  of  the  disease  in  this  case  was  quite  positive,  in  order  to  contum 
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it  beyond  question,  T)r.  Law  inoculated  a  second  pi^  from  vims  taken 
from  the  first.  TLis  inoculation  was  successful.  While  followed  by  bat 
a  slij^lit  elevation  of  temperature,  all  the  other  characteristic  symptoms 
of  the  disease  were  well  marked.  The  post-mortem  examination  was 
made  on  the  twelfth  day  after  the  inoculation,  when  the  usual  lesions  of 
the  plague  were  found.  The  red  and  black  blotches  on  the  skin  were 
extensive,  the  ears  blue,  the  intestines  extensively  congested,  with  en- 
larged follicles  in  the  csecura  and  colon,  and  blood  extravasations  and 
ulcers  in  the  rectum.  .  Purjde  discoloratious  and  petechia©  were  numer- 
ous on  the  liver,  kidneys,  and  heart,  and  finally  the  lymphatic  glands 
in  general  were  in  part  congested  of  a  deep  red,  and  in  part  pigmented 
as  the  result  of  a  previous  congestion. 

Another  successfid  hioculation  of  a  pig  was  made  from  vims  from  an 
infected  lamb.  The  pig  was  inoculated  from  material  taken  from  the 
swelling  in  the  axilla  (near  the  seat  of  inoculation)  of  the  lamb.  The 
inoculation  produced  fever,  with  the  general  malaise,  moping,  i>eevish 
grunt,  inapetence,  and  the  cutaneous  blotches  of  swine  plague.  The 
animal  was  killed  on  the  eleventh  day  after  inoculation,  when  the  au- 
topsy was  at  once  made.  The  skin  showed  a  number  of  red  and  puri)le 
blotches,  and  was  covered  with  the  black  unctuous  exudation  so  n^ 
quently  observ^ed  in  this  disease.  The  bowels  contained  patches  of  con- 
gestion, the  crecum  and  colon  were  enlarge«l,  and  the  follicles  and  the 
rectum  were  ulcerated.  The  liver,  kidneys,  and  heart  contained  the 
usual  purple  blotches.  Finally,  the  lymphatic  glands  in  the  abdomen 
were  enlarged  and  congested  of  a  deep  red  or  black,  and  those  in  the 
chest  and  guttural  region  were  darkly  {)igmented.  This  was  regarded 
as  a  most  unequivocal  case,  and  fully  confirmed  tlie  povsition  heretofore 
taken  by  Dr.  Law,  viz.,  that  the  virus  of  swine  plague  may  be  trans- 
mitted  through  the  sheep  and  conveyed  back  to  the  pig  with  active  and 
deadly  effect. 

This  experiment  was  followed  by  the  inoculation  of  a  pig  with  vims 
from  infected  rat  and  lamb,  and  also  inoculations  with  virus  from  in- 
fected pig,  rat,  and  lamb.  By  reference  to  the  first  experiment  it  will 
be  seen  that  while  the  pig  showed  but  little  elevation  of  temperature, 
tl)ere  wjis  a  purple  cutaneous  eruption  of  the  skin  on  the  fifth  day  ana 
enlarged  glands  on  the  twelfth,  when  it  was  inoculated  with  bloody  mu- 
cus from  the  anus  of  the  infeetod  laihb.  After  this  the  symptoms  be- 
came nntch  more  severe,  and  when  killed,  twenty-two  days  after,  the  an- 
imal showed  unmistakable  lesions  of  the  disease. 

The  next  subject  was  that  of  a  healthy  female  Suffolk  pig.  This  i^aa 
inoculated  with  albumen  which  had  been  charged  with  a  drop  of  blood 
containing  bacteria  drawn  from  an  infected  pig.  Forfifteendays  nothing 
more  was  shown  than  a  few  purple  sjmtsand  patches  on  the  rump,  tail, 
and  hocks.  The  subject  was  tlien  reiuoculated  with  the  congested  intes- 
tine of  the  rat  which  had  died  two  djiys  after  inoculation.  The  intestine 
had  been  frozen  over  night.  For  thirteen  days  more  the  same  equivocal 
symptoms  continued.  A  third  inocidation  was  now  practiced,  this  time 
with  bloody  niucns  from  the  imus  of  the  Inmb.  Twenty-two  days  after 
this  inoculation  tlie  ])ig  was  sacriticed,  but  beyond  ^ouw.  ])igmenUiti(mof 
the  lynq)hi{tic  gliUKls  ])rcsented  no  distinct  ie.-^ions  that  could  be  held 
characleri.Ntic  of  the  spcfdlic  fever. 

On  February  5,  l.STl),  Dr.  Law  inoculated  a  rat  with  vimlent  matter  that 
had  been  j)^eserved  for  seventy-eight  days  closely  packed  in  dry  wheat 
bran.  The  rodent  wa.s  preserved  for  thirteen  days,  when  it  was  killed 
and  immediately  dissected.  The  8ymi)toms  dui'ing  life  and  the  lesions 
found  atler  <leat])  were  so  elost^ly  in  keeping  with  those,  of  swine  plague, 
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that  there  seemed  no  reasonable  grounds  for  doubting  the  entire  success 
of  the  inoculation.  In  order  to  contlrm  this,  however,  and  place  the 
matter  beyond  doubt,  the  following  experiment  was  undertaken :  On 
February  19,  1879,  a  healthy  pig  was  ino<!ulated  with  the  congested 
lymphatic  glands  and  lung.s  of  the  above-mentioned  rat.  On  the  sixth 
day  after  inoculation  there  was  much  malaise,  with  redness  of  the 
skin  and  the  appearance  of  the  black  unctuous  exudation  on  the 
ears  and  legs.  These  went  on  increasing,  and  black  spots  and  patches, 
ineffaceable  by  pressure,  api>eared  on  the  inside  of  the  thighs  and  hocks. 
The  subject  was  destroyed  on  the  twentieth  day,  and  showed  the  usual 
symptoms  of  the  disease.  The  lesions  were  as  unequivocal  as  in  any 
<jase  where  inoculation  was  made  Iromasick  pig  du'ect,and  would  seem 
to  prove  conclusively  that  the  rat  is  capable  of  containing  this  disease 
and  of  conveying  it  back  to  the  pig. 

The  above  is  a  brief  rh\im6  of  the  results  of  the  more  important  ex- 
periments undertaken  and  completed  by  Dr.  Law  after  the  closing  of 
his  report  last  season.  In  view  of  the  recent  discoveries  of  M.  Pasteur 
and  other  eminent  scientists  in  inoculations  for  charbon  and  anthrax,  a 
brief  mention  of  which  is  made  in  Special  Keport  No.  22,  Dr.  Law  is  now 
engaged  in  a  like  series  of  experiments  to  determine  if  diluted  inocida- 
tions  will  not  produce  swine  plague  in  a  mild  form  and  in  such  manner 
a6  to  guarantee  immunity  from  a  second  attack. 


SECOXD  KEPORT  OF  DR.  H.  J.  DETMERS,  V.  S. 

Hon.  Wm.  G.  Lb  Due, 

CommisHioner  of  Agriculture: 

SiB:  After  I  sent  you  my  supplemental  report,  dated  December  1, 
1878,  you  ordered  me  to  go  to  work  again  and  complete  the  investiga- 
tion of  swine  i)lague,  begun  uuder  your  directions  on  August  1, 1878. 
In  compliance  with  this  order  I  at  once  started  for  a  field  of  operations, 
and  arrived  at  Dixon,  Lee  County,  Illinois,  on  December  28.  After  a 
brief  survey  1  established  my  experimental  station  at  Grap  Grove,  a 
small  village  six  miles  west  of  this  place,  and  at  that  time  the  center 
of  an  infected  district.  I  remained  there  until  February  8, 1879,  when 
you  ordered  me  to  the  Union  Stock  Yards  of  Chicago,  to  inspect  cattle. 
My  investigation,  in  consequence,  was  thereby  interrupted,  until  on  the 
16th  of  May,  3879,  when  you  requested  me  to  resume  my  former  work. 

The  results  of  my  work  in  investigating  swine  plague  fix)m  December 
15  to  Februry  7,  and  from  May  18  to  July  4,  will  be  found  briefly 
reported  in  the  following  pages:  For  convenience  and  to  avoid  unnec- 
essary rei)etition,  I  shall  arrange  the  various  chapters  in  the  same 
order  as  in  my  first  report,  ami  shall  exclude,  as  much  as  possible, 
everything  already  stated  in  the  latter.  The  following  chapters,  there- 
fore, may  be  considered  as  supjilementary  0  those  of  my  Urst  report. 

1.  DEFINITION  OF  SWINE  PLAGUE. 

Nothing  new  needs  to  be  a<l(led,  except  that  swine  plague,  although 

a  disease  sui  generis j  peculiar  to  swine,  can  be  transferred  by  inoculation^ 

and  undoubte^lly,  also,  by  nieiius  of  infected  food  and  water,  to  other 

animals,  such  a^  rats,  rabbits  and  sheep  (Prof.  J.  Law),  cattle  and  dogs, 
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2.  SYMPTb]VIS. 

I  have  visited  thirty-two  different  herds,  and  examined  a  lar^o  num- 
ber of  diseased  animals,  but  have  very  little  to  add  to  my  fonuer  i-epoi-t. 
The  essential  differences  observed  aie  as  follows :  During  the  winter  and 
in  the  spring  bleeding  from  the  nose,  difficulty  of  breatbing,  and  s^Tni>- 
toms  of  respiratory  disorders  in  general  seem  to  be  more,  and  symptoms 
of  gastric  disorders  less  fre(iuent  than^n  the  summer  and  in  the  fall. 

3.  rnoGNOSis. 

Though  always  unfavorable,  tlie  same,  as  a  rule,  is  not  quite  so  hoi>e- 
less  in  the  winter  and  spnng  as  in  the  sununer  and  eiuiy  autumn,  prob- 
ably because  in  the  former  seasons  the  seat  of  the  morbid  process  is 
limited  more  frequently  to  the  respiratory  organs  and  to  the  pulmonal 
tissue,  and  is  not  found  so  often  in  the  iutestinal  canal.  Still  the  differ- 
ence, partially  due  no  doubt  to  some  other  causes  or  conditions,  to  be 
explained  further  below,  is  not  a  very  gieat  one,  especially  if  it  is  taken 
into  consideration  that  swine  plague  is  always  more  fatal  to  very  young 
pigs  than  to  older  animals  or  full-grown  hogs ;  and  that  more  pigs  are 
bom  in  the  spring  than  at  any  other  season  of  the  year.  Consequently, 
the  average  age  of  the  pigs  diseased  with  swine  plague  is  much  less  in 
the  summer  than  in  the  winter. 

4.  MOEBtD   CHANGES. 

Since  December  15  numerous  examinations  (thirty-one  is  the  exact 
number)  have  been  made,  but  no  new  morbid  changes  not  met  with  be- 
fore have  been  discovered,  and  the  combinations  in  which  the  various 
morbid  changes  presented  themselves  did  not  essentially  differ  from 
those  already  recorded  in  my  first  report.  It  will,  therefore,  be  sufficient, 
in  order  to  avoid  unnecessary  repetition,  and  to  give  at  the  same  time  a 
complete  description  of  the  various  combinations  of  morbid  changes 
which  have  come  under  my  observation,  to  describe  only  those  few  causes 
which  presented  such  variations  as  may  possibly  serve  to  throw  more 
light  upon  the  nature  of  the  morbid  i)rocess,  by 'pointing  out  some  of 
the  probable  causes  of  the  great  diversity  of  morbid  changes  found  in 
different  animals.  Swine,  just  as  well  as  other  domesticated  animals, 
and  perhaps  even  more  than  other  animals,  on  account  of  being  omniv- 
orous, and  having  therefore  more  opj)ortunity  to  pick  up  worm-brood, 
are  subject  to  being  inhabited  and  jjroyed  upon  by  various  species  of 
parasitic  worms  or  entozoa,  especially  at  certain  seasons  of  the  year. 
These  worms,  of  course,  occur  just  as  well  in  those  animals  that  are 
afflicted  with  swine  plague  as  in  those  that  have  never  been  exi)osed  to 
any  infection;  consequently  they  are  found  quite  often  on  post  mortem 
examinations.    » 

As  mentioned  in  my  first  report,  some  species  of  entozoa — 8tronQylu$ 
paradoxus  (in  the  broncliial  tubes),  Tricocephdl'us  crenatus  (in  the 
caecum),  and  a  few  others — were  found  in  thirteen  animals,  or  at  least 
U5  per  cent,  of  the  post  mortem  examinations  made  last  summer  and  fall, 
prior  tx>  December  1;  but  no  entozoa  whatever  could  be  found,  notwith- 
standing I  searched  for  them  in  nearly  every  exarainntion  made  since 
December  15.  The  absence  of  worms  or  entozoa  in  75  per  cent,  of  the 
whole  number  of  animals  dissected  prior  to  December  1,  and  their  en- 
tire absence  in  every  animal  examined  after  death  since  December  15, 
l>roves  conclusively,  if  anything,  that  tlie  morbid  changes  characteristic 
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of  swine  plague  cannot  be  the  work  of  worms  or  entozoa.  I  will  not 
deny  that  the  latter,  if  present  in  large  numbers,  or  occurring  in  weak, 
starving,  and  neglected  animals,  may  be  able  to  cause  considerable  mis- 
ohief,  and  even  death ;  but  such  cases  must  not  be  mistaken  for  swine 
plague.  Worms  or  entozoa  are  found  very  often  in  healthy  hogs  and 
pigs  independent  of  the  morbid  process  of  swine  plague,  and  have  no 
connection  whatever  with  that  disease.  I  therefore  simply  mentioned 
their  occurrence  in  my  first  repgrt,  and  did  not  deem  it  necessary  to 
dwell  on  their  natural  history  or  on  the  damage  which  they  may  be  able 
to  do. 

The  most  essential  difierence  between  the  morbid  features  presented 
at  the  post  mortmn  examinations  previous  to  December  1  and  those 
found  in  the  animals  examined  in  the  winter  and  spring,  consists  in  a 
more  frequent  aftection  of  the  large  intestines  (caecum  and  colon)  in  the 
summer  and  fall,  while  in  the  winter  and  spring  the  principal  seat  of  the 
morbid  process  wa«  almost  invariably  in  the  organs  of  the  chest,  but 
especially  in  the  pulmonal  tissue.  In  th^  summer  and  fall,  or  previous 
to  December  1,  ulcerous  tumors  in  either  one  or  both  of  the  large  intes- 
tines, caecum  and  colon,  were  found  in  about  90  per  cent,  of  the  whole 
number  of  cases  examined,  while  in  the  winter  and  spring  they  did  not 
exist  in  more  than  about  50  per  cent. 

This  difference  it  seems  to  me  is  not  accidental,  but  admits  of  an  ex- 
planation. At  any  rate,  the  predominating  affection  of  the  organs  of 
the  chest,  and  especially  the  extensive  embolism  and  exudation  in  the 
lungs,  observed  invariably  in  every  case  in  which  the  large  intestines 
were  free  from  ulcerous  tumors,  may  be  traced  to  distinct  causes,  acting 
principally  during  the  winter.  Swine,  especially  in  the  cold  season  of 
the  year,  on  entering  their  lair  and  going  to  sleep  in  the  evening,  are  in 
the  habit  of  crowding  close  together,  of  lying  on  top  of  each  other,  and 
of  frequently  passing  the  night  in  very  close  quarters.  Such  crowding 
into  a  narrow  space  cannot  lail  to  heat  their  bodies,  to  vitiate  the  at- 
mosphere, and  to  accelerate  the  respiration.  Consequently  it  will  pre- 
vent a  proper  decarbonization  of  the  blood  and  retard  its  circulation  in 
the  pulmonal  capillaries,  and  cause  more  or  less  congestion  of  the  lungs, 
and  prepare  those  organs  for  just  such  morbid  changes  as  are  effected  by 
the  tacilli  and  their  germs.  In  the  morning,  after  the  animals  have  been 
heated  during  the  night,  and  are  rising  from  their  lair  in  search  of  food, 
the  air,  especially  in  the  winter,  is  usually  cold  and  chilly,  and,  but  a  mo- 
ment ago  reeking  and  steaming  with  perspiration,  they  become'  chilled 
and  commence  to  shiver.  Such  a  sudden  change  of  temperature  neces- 
sarily causes  a  disturbance  of  the  functions  of  the  lungs  and  of  the  skin, 
contracts  the  expanded  capillary  vessels  of  the  latter,  and  thereby  com- 
pels the  blood  to  rush  to  the  heart  and  to  the  interior  parts  of  the  body. 
All  this  cannot  fail  to  predispose,  especially  the  lungs  and  heart,  to  be* 
come  the  principal  seat  of  the  morbid  process  of  swine  plague,  if  the  in- 
feciious  principle^  the  haeilli  and  their  germs,  have  entered  the  organ- 
ism. Moreover,  it  appears  to  be  probable  that  an  imperfect  decarlK)ni- 
zation  of  the  blood  i)romotes  the  tendency  of  the  bacillus-germs  and 
partially  developed  hadlli  to  agglutinate  to  each  other,  and  to  form 
those  irregularly  shaped  clusters  which  clog  the  capillaries,  and  cause 
in  that  way  extravasation  of  blood  and  extensive  exudations.  Some 
other  influences  may  be  acting,  but  those  mentioned  seem  to  be  the 
principal  ones.  The  greater  frequency  of  morbid  changes  in  the  large 
intestines  and  in  the  digestive  canal  in  general,  in  the  summer  and  fell, 
has  probably  an  equally  good  cause. 

Swine  as  a  rule  lead  a  more  independent  life  in  the  summer  and  fall 
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than  during  tlie  winter.  In  the  summer  and  fall  a  great  many  have  ac- 
cess to  a  pasture,  others  are  allowed  to  roam  at  large,  and  get  their  food 
and  water  wherever  it  is  convenient, and  almost  all  receive  at  least  some 
green  food.  Further,  the  bacilli  and  their  germs  propagate  more  rap- 
idly in  the  summer  and  early  fall  than  in  any  other  season  of  the  year, 
and  the  heavy  dews,  common  from  July  or  August  till  November,  carry 
down  in  the  night  and  morning  those  germs  that  may  have  risen  in  the 
air  during  the  day  and  deposit  them  ui)on  the  surface  5f  the  earth,  but 
especially  upon  the  gTass  and  herbage  of  field  and  pasture,  and  in  the 
water  of  pools,  brooks,  &c;  consexjuently,  there  can  be  no  doubt  that 
an  introduction  of  the  disease-germs  into  the  animal  organism  \iith  the 
food  and  water  for  drinking  constitutes  a  more  frequent  means  of  infec- 
tion in  the  summer  than  in  the  whiter.  Now,  according  to  my  observa- 
tions, as  mentioned  in  my  first  report,  the  morbid  x>rocess  seems  to  have 
a  special  tendency  to  attack  the  digestive  canal,  and  to  produce  ulcer- 
ous tumors  in  the  large  intestines,  if  the  infectious  i)rinciple  has  been 
introduced  with  the  food  or  with  the  water  for  drinking;  but  this  is 
often,  though  not  always,  confined  to  the  organs  of  the  chest  and  to  the 
lymphatic  system  if  the  disease-germs  have  entered  the  organism  through 
a  scratch  or  wound. 

▲  FEW  SPECIAL  CASES. 

1.  Po$t  martenh  exami nation  of  a  barrow,  Diue  months  old,  belonging  to  H.  MDler, 
PraireviUe.  Lee  County,  Illinois.     Date,  December  29. 

Extemaliy. — ^No  rigor  morlU,  and  carcass  yet  warm.  Skin  reddened  and  puipUsh  on 
lower  surface  of  body,  between  the  legs,  behind  the  ears,  and  on  the  neck 

Internally. — Lymphatic  glands  enlarged;  in  the  lun^s  gray  h«;patization  and  numer* 
OU8  embolic  hearths,  looking  like  tubercles,  comprising  over  one- third  of  the  whole 
pulmonal  tissue ;  more  than  one  pint  of  serum  in  the  cheat,  and  over  four  ounces  in  the 
pericardium,  capillaries,  and  larger  blood-vessels  of  the  heart,  but  especially  of  the 
auricles,  veiy  much  injected  and  tinged  with  dark-colored  blood,  so  as  to  ^ve  the  au- 
ricles an  aloiost  unilbrm  black-brown  appearance;  extravasated  blood  and  large 
quantities  of  gelatinous  exudation  imbedded  in  the  tissue  (walls)  of  the  auricles ;  no 
ulcerous  tumors  in  the  intestinal  canal. 

2.  Post  mortem  examination  of  a  pig  nine  months  old,  weighing  250  nonnds,  and  be- 
longing to  Mrs.  Harms,  Gap  Grove,  Lee  County,  Illinois.  The  animal  had  just  died. 
Date,  December  30. 

Externally, — Blood  oozing  from  the  nostrils. 

Internally. — Pulmonal  and  costal  pleura  nearly  everywhere  more  or  less  firmly 
united;  brown  hepatization  extending  over  three-fourths  of  Um  lungs;  some  parts 
almost  gangrenous,  and  containing  patches  of  extravasated  blood;  capillarv  blood- 
vessels of  the  heart,  but  especiaUy  of  the  auricles,  vory  much  injected,  and  tinged 
with  dark-colored  blood ;  left  auricle  perfectly  black ;  blood  everywhere  dark-colored: 
lymphatic  glands  everywhere  enlarged;  some  incipient  ulcerous  tumors  in  ctecuin,  ana 
erosions  in  the  mucous  membrane  of  the  blind  end  of  the  same  intestine.  The  car- 
cass was  in  very  good  fleshy  and  rather  plethoric. 

3.  Post  mortem  examination  of  another  pig  of  same  age,  belonging  to  same  party. 
Date,  January  8. 

Externally. — No  changes  worth  mentioning. 

Internally. — Lymphatic  glands  somewhat  enlarge<l;  adhesion  between  pulmonal 
and  costal  pleura;  one-half  of  the  pulmonal  tissue  hepati/ycd,  numerous  emboUo 
hearths  and  extravasations  of  blood  in  the  hepatized  parts  of  lungs,  and  ihe  tissue  ol 
the  heart  and  of  the  posterior  aorta;  some  senim  in  pericardium;  auricles  of  the 
heart  spotted  with  numerous  specks  of  extravasat*!d  blood;  flesh  (lat  and  lean)  every- 
where very  yellow;  liver  more  or  less  sclerotic,  and  contents  of  gall-bladder  very 
dark-colored* and  semi-solid;  spleen  dark-colored,  and  spotted  with  small  nist-colored 
and  elevated  spots;  small  specks  and  patches  of  extravasated  blood  in  mucous  mem- 
brane of  stomach;  several  ulcerous  tumors— some  very  largo,  others  small — in  colon; 
erosions  and  specks  of  extravasated  blood,  but  no  ulcerous  tumors  in  mucous  mem- 
brane of  csBCum. 

4.  Post  mortem  examination  of  a  pig  belonging  to  Mr.  Swigart,  Palmyra,  Lee  County, 
Illinois.  Date,  January  14.  Pig  was  killed  by  bleeding.  While  aUve,  was  bleeding 
from  the  nose,  and  breathing  with  difficulty. 

Morbid  changes.-— AW  lymphatic  glands  very  much  enlarged;  pulmonal  pleura  of  left 
lobe  of  lungs  adhering  to  costal  pleura;  red  and  brown  hepatization  and  numoEOua 
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Bpeoks  of  ©xtraTftsated  blood  io  lower  half  and  posterior  part  of  the  left  lobe;  in  right 
lobe,  three-fonrthii  of  the  whole  tiasae  hepatizc^l  and  containinc[  numerous  specks  of 
extravfumted  blood  in  lower  half  and  posterior  part  of  the  left  lobe;  in  right  lobe 
three-fourths  of  the  whole  tissue  hepalized  and  containing  nnmerous  specks  of  extra- 
vasated  blood,  and  also  an  abundance  of  fresh  and  partially  coagulated  exudation  iu 
the  pulmonal  tissue,  and  on  the  suriaoe  of  the  pnlmonal  pleura.  The  lungs,  bnt  es- 
pecially the  right,  lobe,  presented  a  very  marked  appearance — gray^  brown,  and  red 
hepatization — and  fresh  exudation  in  a<ljoining  lobules  alternating  with  each  other. 
Some  serum  in  pericardium;  blood  in  the  heart  and  everywhere  else,  dark-colored,  as 
in  all  animals  in  which  the  pulmonal  ti^ue  constitutes  the  principal  seat  of  the  mor- 
bid process;  one  ulcerous  tumor  in  colon;  csBCum  healthy. 

5.  Post  mortem  examination  of  another  pig,  nine  months  old,  belont^iug  to  Mrs.  Harma. 
Carcass  in  first-rate  condition  as  to  flesh;  weight  220  pounds.     Date, ./ jnuary  18. 

Morbid  changes, — All  lymphatic  glands  enlarged;  pleura  of  right  h>be  of  lungs  par- 
tially coalesced  to  costal  plura ;  fully  two-thirds  of  the  tissue  of  both  lobes  of  lungs 
hepatized — red  and  brown  hepatization — and  containing  innumorablR  small  patches 
of  extravasated  blood  and  embolio  hearths;  some  serum  in  thorHcic  cavity  and  in 
pericardium;  capillary*  vessels  of  the  heart,  but  particularly  of  the  auricles,  very  much 
injected  and  tinged  with  dark-colored  blood;  numerous  small  red  sjjots  (extravasated 
blood),  as  large  as  a  millet-seed  or  smaller,  in  the  serous  membrane  of  the  small  intes- 
tines (Jejunum  and  duodenum);  numerous  large  and,  some  of  them,  confluent  ulcerous 
tumors  penetrating  into  the  external  or  serous  membrane  in  cs^um ;  several  smaller 
or  medium-sized  ulcerous  tumors  in  colon;  liver  yellowish;  contents  of  gall-bladder 
semi-fluid  and  granular. 

6.  Post  mortem  examination  of  a  pie  belonging  to  John  Lord,  Palmyra,  Lee  County, 


Illinois.  The  pig  was  killed  by  bleeding  to  obtain  material  for  experimental  purposes. 
Date,  January  21. 

Morbid  changes. — Besides  those  usually  found  in  the  organs  of  the  chest  and  in  the 
l^phatio  system  were  a  profuse  proliferous  growth  of  connective  tissue  and  epithe- 
lium cells  in  process  of  decay,  presenting  a  profuse  ulcerous  tumor  on  the  mucous 
membrane  of  the  stomach  at  it« large  curvature,  but  no  ulcerous  tumors  in  any  other 
intestine. 

7.  Post  moriem  examination  of  two  hogs  belonging  to  G.  Sartories,  near  Gap  Grove, 
Liee  County,  Illinois.  Both  animals  hod  recovered  from  an  attack  of  swine  plague 
over  two  months  ago,  and  were  butchered  for  pork.  Date,  January  22.  One  of  the 
bogs,  No.  7,  dressed  180  pounds,  and  the  other  one,  No.  8,  dressed  260  pounds.  Both 
were  of  about  the  same  age,  and  over  a  year  old. 

Morbid  changes  in  Xo.  7. — Pulmonal  and  ci)8tal  pleura  connected  everywhere  by  means 
of  a  loose  and  very  meshy  connective  tissue,  which  could  be  torn  without  using  great 
force;  remnants  of  partially  absorbed  hepatization  in  anterior  lobes  of  the  lungs; 
Urm  and  inseparable  adhesion  (union)  almost  everywhere  between  the  external  surface 
of  the  heart  and  the  internal  surface  of  the  pericardium.  (The  animal,  before  it  was 
killed,  exhibited  asthmatic  symptoms.)  No  other  morbid  changes  could  be  found, 
except  enlargement  of  most  of  the  lymphatic  glands  situated  in  the  thoracic  and 
Abdominal  cavities. 

Morbid  changes  in  No,  8. — ^All  lymphatic  glands  considerably  enlarged ;  remnants  of 
bepatization,  but  yet  very  distinct,  and  inclosing  two  nodules  (one  of  the  size  of  a 
smaU  cherry,  and  the  other  the  size  of  a  large  pea),  sequestered  by  an  envelope  of 
firm  and  solid  connective  tissue  in  the  anterior  parts  of  the  lungs;  no  adhesion  between 
the  pleuras,  and  no  other  morbid  changes.  (In  the  chapter  beaded  ** Contagion''  I 
shall  have  to  refer  again  to  these  two  animals.) 

9,  10.  Post  mortem  examination  of  two  hogs  belonging  to  John  Lamken,  near  Prairie- 
ville,  Lee  County,  Illinois.  The  same  had  been  aftiicte<l  with  swine  plague,  but  had 
recovered  over  two  months  ago,  and  were  butchered  for  pork.  Both  were  of  about  the 
same  age  and  size,  and  dressed  each  about  275  pounds.  Date,  February  3.  No  morbid 
changes  in  hog  No.  9,  except  small  remnants  of  hepatization  in  the  lungs;  and  iu  hoj|^ 
No.  10  no  morbid  changes,  except  a  small  and  unimportant  scar  iu  the  caecum,  indi- 
cating the  former  exist ence  of  an  ulcerous  tumor.  Both  hogs  undoubtedly  had  only 
a  very  mild  attack  of  swine  plague,  otherwise  more  important  morbid  changes  would 
have  l>een  left  behind.  If  any  exudation  or  hepatization  had  existed  in  the  lungs  of 
hog  No.  10— and  it  would  be  very  strange  if  it  had  not,  because  I  never  found  it  en- 
tirely wanting  in  any  other  of  the  numerous  po8<  mortem  examinations  I  had  an  occa- 
ion  to  make  (about  one  hundred  since  August  1)— it  must  have  been  perfectly  ab- 
sorbed, because  no  trace  could  be  discovered. 

11.  Post  mortern  examination  of  a  pig  belonging  to  Mr.  Horace  MeiCay,  twelve  miles 
north  of  Chiimpaiji^n,  Cbaiupaign  County,  Illinois.  A  small,  evidently  stunted  animal, 
which  had  been  sick  for  two  months,  had  a  large  tumor  ofthesizeofa  man's  fiston  the  left 
side  of  the  anterior  part  of  its  nose.  The  temperature  of  the  animal,  which  was  kille*i 
by  bleeding,  was  1(14.8°  F.  Date,  June  17.  Morbid  changes:  The  tumor  was  hard, 
mainly  composed  of  a  dense  oonnective  tissue,  similar  to  that  of  an  intestinal  ulcerous 
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tumor,  and  undonbtcdly  originated  in  the  mucous  raombraue  of  the  nasal  cavi^.  Its 
interior  concave  surla^o,  communicating  with  the  latter,  was  coated  with  a  thick  layer 
of  a  dirty- white  or  gray-yellowish  detritus,  the  same  as  coats  the  surface  of  the  ulcer- 
ous tnmors  which  occur  in  the  large  intestines.  Its  external  surface  was  convex  or 
semi-globnlar,  dark-colored,  and  almost  smooth. 

InUmal  morbid  changes. — ^Two-thirds  of  both  lobes  of  the  lungs  hepatized ;  some 
almost  clear  or  slightly  straw-colored  serum  in  the  pericardium  and  in  the  chest ;  froth 
in  the  bronchial  tubes ;  all  lymphatic  glands  enlarged,  but  no  other  morbid  changes, 
except  a  small  quantity  of  serum  in  the  abdominal  cavity.  The  tumor,  according  to 
Mr.  McKay,  made  its  appearance  two  months  ago,  at  the  beginning  of  the  disease. 

12.  Post  mortem  examination  of  a  small  pig  four  months  old,  belonging  to  M.  Philippi, 
ten  miles  north  of  Champaign,  Champaign  County,  Illinois.  This  animal  was  very 
emaciated,  and  may  not  have  weighed  over  ten  pounds.  Its  temperamre  was  106^  F. 
It  Jiad  been  sick  four  weeks,  and  was  killed  by  bleeding.    Date,  June  24. 

Morbid  changes, — Small  quantities  of  serum  in  the  pericardium  and  in  the  thoracie 
and  abdominal  cavities ;  lymphatic  glands  enlarged ;  capillary  vessels  of  the  atiricles 
of  the  heart  gorged  with  dark-colored  blood,  atid  hepatization  in  the  lungs,  comprising 
three-fourths  of  the  left  and  one-half  of  the  right  lobe. 

5.  Experiments. 

The  experiments  made  previous  to  December  1,  and  recorded  in  my 
first  report,  have  proved :  1.  That  swine  plague  is  infectious,  and  can 
be  communicated  or  transmitted  from  diseased  hogs  or  pigs  to*  healUijr 
animals  in  two  different  ways :  by  direct  inoculation,  and  by  an  intw* 
duction  of  the  infectious  principle,  either  with  the  food  or  with  the  water 
for  drinking,  into  the  digestive  canaL  2.  That  an  exceedingly  small 
quantity  of  the  infectious  principle  is  suflScient  to  produce  the  disease. 
3.  That  the  period  of  incubation,  or,  more  correctly,  the  stage  of  coloni- 
zation, does  not  exceed  fifteen  days,  and  lasts  on  an  average  from  six  to 
seven  days.  4.  That  small  SchizomyceteSj  the  bacilli  suU  and  their  germs, 
which  are  found  in  all  the  morbid  products,  in  the  blood  and  other  fluids, 
and  in  all  excretions  of  the  diseased  animals,  constitute,  almost  beyond 
a  doubt,  the  infectious  principle  and  the  real  cause  of  the  disease. 

I  concluded,  when  I  went  to  work  again  on  the  15th  of  December  last, 
to  make  another  series  of  experiments  for  the  purpose  of  ascertaining 
with  certainty,  if  possible :  1,  whether  the  infectious  principle  consists 
solely  in  the  bacilli  and  their  germs  5  2,  whether  an  animal  that  has  had 
the  disease,  and  has  recovered,  has  lost  all  further  susceptibility,  or  is 
yet  subject  to  future  attacks  5  and,  3,  whether  swine  plague  can  be  com- 
municated to  other  animals  besides  swine.  To  enable  the  reader  to  draw 
his  own  conclusions,  I  will  first  briefly  relate  the  experuncnts  made,  and 
then  state  the  conclusions  I  have  arrived  at. 

On  January  9  I  bought  two  healthy  pigs  (which  I  shall  designate  as 
pigs  Nos.  1  and  2)  of  Mr.  H.  Lamken,  at  Prairicville,  and  put  each  pig 
by  itself  in  a  clean  and  comfortable  i3en,  which  had  not  been  occupied 
by  any  hogs  or  pigs  for  a  long  time.  On  January  17  I  bought  another 
pig,  seven  or  eight  months  old,  of  Mr.  E.  Taddicken,  at  Prairieville; 
This  pig  had  recovered  from  svdne  plague  about  two  months  before,  and 
had  become  somewhat  stunted  in  consequence  of  its  sickness,  but  had  a 
very  good  appetite,  and  did  not  exhibit  any  symi)tom8  of  existing  fever 
or  of  active  disease.  It  was  desi<:rnated  as  pig  ]So.  3,  and  was  put  by 
itself  in  tlie  pen  occupied  by  pig  >ro.  2,  which  latter  was  put  in  with  pig 
Xo.  1. 

Janwa?*;/ 21. — CHlir;:;ed  ono  onnrc  of  frcRli  milk,  just  draTrn  from  the  covr,  with  a  mere 
speck  of  the  ijrolilcruiis  growth  of  the  stomach  of  John  Lord's  pi*;,  which  liad  been 
killed  by  blecdiug.  The  milk  thus  ch.ir^cd,  and  coutaiucd  in  a  perfectly  clean  two- 
omico  vial,  elosed  by  a  tight-tittiug  gUuss  stopper,  wiis  kept  at  a  coji^stant  tomperatm-e 
of  90  to  1U(PF. 

January  22. — None  of  the  experimental  pigs,  so  far,  have  shown  any  symptoms  of 
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disease.  All  seem  to  be  in  ^ood^ealtU.  Nos.  1  and  2  arotlirifty  and  growdDg.  luoc- 
ulatcd  No.  3,  the  one  that  recovered  from  a  previous  attack,  ia  the  oar,  by  means  of  a 
small  inoculation-needle,  with  a  little  juice  (lefis  than  Imlf  a  dropj  pressed  out  of  the 
proliferous  prowth  of  the  stomach  of  John  Lord  s  pig,  killed  by  bleodiu^  for  the  pur- 
pose of  obtaiaing  fresh  material  for  inoculation,  so  as  to  exclude  any  posdibiliiy  of 
producing  pyaemia. 

January  2:1. — Inoculated  pigs  Nos.  1  and  2  also  in  the  ear,  by  means  of  a  small  inoc- 
nlat ion-needle,  with  tlio  milk  charged  with  iaciJli  and  bacillus  germs  on  January  21, 
Examined  under  the  microscope,  and  milk,  besides  its  normal  constituents,  contained 
numerous  bacilli  and  bacillus  germs. 

Januarif  24, — All  three  pigs  apparently  in  good  health.    None  of  thrm  show  any 
symptoms  of  a  reaction. 
*  January  25. — All  experimental  pigs  apparently  healthy. 

January  26. — Exi)erimental  pigs  apparently  healthy ;  all  have  good  appetite. 

January  27,  28,  and  29. — ^AU  three  experimental  pigs  have  good  appetite.  No  symp- 
toms of  disease. 

January  30. — Pigs  Nos.  1  and  3  indisposed,  but  have  some  appetite.  Pig  No.  2  ap- 
parently healthy, 

January  31,— Pigs  Nos.  1  and  3  show  plain  symptoms  of  disease,  are  sneezing  fre- 
quently, and  sbow  a  tendency  to  hide  in  their  bedding.  Pig  No.  2  apparently  all 
ri^t. 

I'ebruary  1.— Experimental  pigs  Nos.  1  and  3  evidently  sick,  both  sneeze  and  congh 
a  great  deal,  and  do  not  seem  to  have  much  appetite.  Pig  No.  2  apparently  not 
affected. 

I^eibrTiwry  % — ^Experimental  pigs  about  the  same  as  yesterday. 

February  3. — ^Pig  No.  1  hides  in  itis  bedding,  is  emaciated,  and  has  no  appetite.  Pig 
No.  3  is  sick,  but  eats  some.    No.  2  is  doubtful. 

Fehruary  4. — All  three  pigs  about  the  same  as  yesterday. 

Ft^ruary  5. — ^Pig  No.  1  has  no  appetite  whatever,  and  is  very  poor.  Nos.  2  and  3 
abont  the  same  as  the  day  before. 

February  6. — Pig  No.  1  about  the  same  as  yesterday.  No.  3  apx)ear8  to  bo  slightly 
improvhig.    No.  2  sneezes  and  shows  other  symptomsof  a  mild  attack. 

February  7. — Pig  No.  1  eats  a  little,    lu  Noa.  2  and  3  no  visible  changes. 

As  I  was  called  away  to  Chicago,  I  bad  to  leave  tlio  pigs  to  their  fate; 
but  in  order  to  learn  what  would  become  of  them,  I  left  them  with  51r, 
H.  Lamken,  with  the  understanding  that  he  was  to  pay  for  pigs  Nos.  2 
and  3,  should  they  be  alive  throe  weeks  after  date.  Pig  No.  1  was  con- 
sidered as  not  being  worth  anything.  In  due  time  Mr.  Lamken  sent  me 
the  money  and  a  note,  in  which  he  stated  that  pigs  Nos.  2  and  3  were 
idive  and  improving,  and  pig  No.  1  of  no  account,  but  still  alive. 

I  intended  to  subject  the  causal  connection  of  the  bacilli  and  their 
germs  with  swine  plague  to  one  more  (negative)  test  by  inoculating 
healthy  animals  with  morbid  fluids  (exudations)  of  diseased  animals 
after  they  had  been  freed  from  bacillus-germs,  and  filtered  for  that  pur- 
I)ose  some  pulmonal  exudation  and  blood  senim  through  sixteen  pai)ers, 
but  did  not  succeed.  The  last  filtrate  examined  under  the  mio-oscope 
still  contained  a  large  number  of  bacillus-germs  or  globular  bacteria. 

The  experiments  related  above  prove  two  things :  First,  that  an  in- 
oculation with  hadlli  and  bacillus-germs,  cultivated  in  an  innocent  fluid, 
such  as  fresh  milk,  can  and  ^vill  produce  the  disease  with  just  as  much 
certainty  as  an  inoculation  with  pulmonal  exudation,  or  with  any  othei 
bearer  of  the  infectious  principle  taken  directly  from  a  dead  or  diseased 
hog.  Second,  that  an  animal  that  has  been  atflicted  with  swine  plague, 
and  has  recovered,  has  not  lost  its  susceptibility,  but  may  contract  the 
same  disease  again,  though  probably  in  a  milder  form.  The  latter  fact 
hrts  received  further  contirmation  by  a  statement  of  Mr.  Koichard,  an 
intelligent  farmer  and  reliable  observer,  residing  near  I'rairieville,  who 
informed  me  that  one  of  his  hogs  had  been  sick  with  swine  plague  three 
times,  but  had  (partially)  recovered  after  each  atta<k,  and  was  still  living, 
but  of  not  much  value.  Such  cases  would  ])robabiy  occur  oftener,  if  it 
was  not  for  the  malignancy  of  the  disease;  the  first  attack  has  generally 
a  fatal  termination,  and  the  usually  very  short  life  of  the  hog. 
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When  called  away  to  Chicago  I  was  about  to  commence  a  series  of 
experiments  with  cattle,  for  the  puri>08e  of  deciding  whether  swine 
plague  can  be  communicated  to  these  animals,  the  same  as  of  sheep  and 
rabbits  which,  I  had  seen  stilted,  had  been  successfully  inoculated  by 
Professor  James  Law,  at  Ithaca,  N.  Y.  Considering  that  question  at 
any  rate  as  of  great  practical  and  scientific  importance,  something  hap- 
pened while  I  was  employed  in  the  Union  stockyard  of  Chicago  as  in- 
spector of  cattle  which  made  it  still  more  desirable  to  settle  the  question 
as  soon  as  possible.  While  there  I  had  to  insiiect,  from  February  10 
to  May  16,  over  300,000  head  of  cattle.  Among  that  vast  number  I  found 
only  one  animal  exhibiting  symptoms  decidedly  suspicious  of  contagious 

frteuro-pneumonia,  or  lung  fever.  The  animal  in  question  was  a  year- 
iug  heifer,  and  had  come  in,  together  with  another  one,  in  a  car-load  of 
hogs  from  Sublette,  Lee  County,  111.  .  It  was  shipped  by  its  owner — so 
I  learned  afterwards — because  it  had  been  ailing  for  some  time,  and  was 
not  doing  well.  In  order  to  decide  whether  those  suspicious  symptoms 
exhibited  during  life  were  those  of  pleuro-pneumonia.  or  of  some  other 
respiratory  disorder,  I  bought  the  heifer  and  had  it  killed  by  bleeding 
for  post-mortem  examination.  The  morbid  changes  were  as  follows :  The 
lungs  filled  the  whole  thoracic  cavity  so  completely  as  to  show  on  their 
surface  plain  impressions  of  the  ribs.  Their  surface  was  uneven  to  the 
touch,  and  on  further  examination  distinctly  limited  hepatization,  such 
as  is  characteristic  of  contagious  bovine  pleuropneumonia,  or  lung 
plague  of  cattle,  presented  itself.  It  was  most  developed  in  the  left  lobe, 
and  particularly  in  its  anterior  part,  but  quite  large  and  distinctly  lim- 
ited patches  of  hepatized  lobules,  some  gray,  and  some  red  or  brown, 
presented  themselves  also  when  the  left  lobe  was  cut  into,  in  its  central 
and  posterior  portion.  Externally  the  central  and  posterior  part  of  the 
left  lobe,  if  looked  at  superficially,  seemed  to  be  healthy,  because  the 
lobules  next  to  the  pleura  were  not  affected.  The  right  lobe,  too.  con- 
tained several  patches  of  hepatization,  but  was  on  the  whole,  mucn  less 
affected  than  the  left  lobe.  I  cut  off  some  of  the  worst  hepatized  parts, 
and  put  them  in  a  bucketful  of  clean  water ;  they  went  to  the  bottom 
like  a  rock.  Only  one  small  portion  of  the  pleura,  say  about  three  inches 
in  diameter,  and  coating  a  portion  of  lung  in  which  the  hepatization  ex- 
tended to  the  surface,  was  coated  with  a  slight  layer  of  exudation.  Most 
of  the  lymphatic  glands  in  the  chest  and  in  the  abdominal  cavity  ap« 
peared  to  be  enlarged.    No  other  morbid  changes  were  found. 

As  hepatization  in  the  lungs  of  cattle  is,  to  say  the  least,  an  exceed- 
ingly rare  occurrence  except  in  contagious  pleuro-pneumonia — ^in  a 
practice  of  over  twenty  years  I  have  never  seen  it  except  in  that  dis- 
ease, neither  have  other  experienced  practitioners  whom  I  have  con- 
sidted  (I  will  only  name  Dr.  J.  C.  Meyer,  sen.,  of  Cincinnati,  and  Dr. 
F.  W.  Prentice,  of  Champaign,  and  refer  to  Professor  Gerlach's  work  on 
Veterinary  Jurisprudence) — and  as  Prof.  James  Law,  of  Ithaca,  N.  Y., 
had  succeeded  in  communicating  swine  plague,  a  disease  also  chara<5ter- 
ized  by  distinctly  limited  hepatization  in  the  lungs,  to  other  animals  than 
swine  by  means  of  inoculation,  the  question  arose :  Can  swine  plague 
be  transmitted  also  to  cattle,  and,  if  so,  what  is  the  case  in  question  1 
Is  it  contagious  bo\iiie  plciuro-pneumonia,  or  is  it  swine  plague  trans- 
mitted to  cattle!  It  was  cleai'  to  my  mind  that  if  it  was  contagious 
pleuro-pneumonia,  several  cases,  or  at  least  more  than  one  case,  would 
be  existing  at  the  place  where  the  heifer  had  come  from  ;  and  if  swine 

glague,  some  lasting  and  intimate  contact  or  association  with  diseased 
ogs  must  have  taken  place.    I  communicated  my  views  to  John  B. 
Sherman,  superintendent  of  the  Union  stock-yard,  and  to  kelson  Morris, 
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tbe  largest  cattle-dealer  and  exporter  in  Chicago,  and,  on  consultation, 
•  it  was  concluded,  in  onler  to  obtain  certainty,  to  soud  Dr.  F.  W.  Pren- 
tice, Professor  of  Veterinary  Science  in  tbe  Illinois  Industrial  Univer- 
sity, Ohami)aign,  111.,  at  once  to  Sublette,  where  the  heifer  had  come 
from,  to  make  a  thorough  and  searching  investigation.  Until  his  re- 
turn, and  the  contrary  had  been  proven,  the  worst  of  the  two  possibilities 
had  to  be  accepted,  as  it  was  not  known  that  swine  plague  could  be 
communicated  to  cattle.  Dr.  Prentice  made  a  thorough  iuvestigation, 
but  failed  to  find  any  bovine  i>leuro-pneumonia,  or  any  trace  of  its  ex- 
istence ;  he  learned,  however,  that  the  heifer  in  question  had  been  raised 
in  the  hog-lot,  among  tlie  swine,  by  the  same  farmer  who  shipped  her  to 
the  stock-yard,  and  I  know  that  in  Sublette  and  immediate  viciuity  an 
immense  number  of  hogs  and  pigs  had  died  of  swine  plague  in  the  latter 
part  of  last  fall  and  the  early  part  of  last  winter.  The  absence  of  any 
contagious  pleuropneumonia,  and  the  fact  that  the  heifer  in  question 
had  l^n  bom  and  raised  on  the  same  farm  from  which  it  had  been 
shipped,  were  sufficient  proofs  that  we  had  not  to  deal  with  the  bovine 
lung  plague.  Dr.  Prentice  and  myself  were  therefore  able  to  conti^dict, 
on  his  return,  certain  perverted  statements  which  had  been  published 
in  several  papers.  Still,  although  fully  convinced  that  we  had  not  to  do 
with  a  case  of  contagious  bovine  pleuro-pneumonia,  we  had  not  ^ufficient 
proof  to  authorize  us  to  pronounce  the  morbid  changes  in  question  the 
product  of  transmitted  swine  plague. 

When,  in  compliance  with  your  order,  I  resumed  the  investigation  of 
swine  plague  in  May,  which  had  been  interrupted  in  February,  it  was 
one  of  my  first  attempts  to  ascertain  by  experiment  whether  swine 
pl£^e  can  be  communicfted  to  cattle  or  not  On  May  26  I  bought 
two  healthy  heifers,  one  a  common  scrub,  and  about  eight  or  nine  months 
old,  and  the  other  a  half-breed  Jersey,  about  four  months  old.  The  lat- 
ter, designated  as  heifer  No.  1,  was  kept  in  a  good  pasture  on  the  same 
iiurm  on  which  it  had  been  raised,  and  received,  besides  grass,  some  milk 
while  being  experimented  with.  The  former,  designated  as  heifer  No.  2, 
being  old  enough  to  eat  hay,  was  kept  in  a  good  stable  in  the  city  of 
Champaign,  and  was  fed  with  good  hay,  oats,  chopped  feed,  and  water. 
Both  animals  were  inoculated  in  the  ear — received  each  two  punctures — 
by  means  of  a  small  inoculation  needle.  No.  1  with  less  than  a  quarter 
of  a  drop  of  blood,  and  No.  2  with  a  similar  quantity  of  senim  pressed 
out  of  an  ulcerous  tumor  situated  in  the  scrotum  of  a  recently  castrated 
pig,  sick  with  swine  plague.  Up  to  June  5,  neither  of  the  heifers 
showed  any  symptom  of  disease,  but  it  may  be  remarked  that  heifer 
No.  1,  being  in  a  large  pasture  over  two  miles  from  town,  could  not  be 
visited  and  examined  every  day  ;  but  heifer  No.  2,  being  in  a  stable  in 
town,  and  therefore  always  approachable,  was  examined  at  least  twice 
every  day. 

Jvne  5.— Heifer  No.  2  appears  to  l>e  lees  lively  ;  its  muzzle  ib  dry  and  warm,  and  tb« 
temperature  (in  rectum)  lov'.o^  F.     Heifer  No.  1  pcii'ectly  healthy. 

Janei}. — Hiifer  No,  )^,  appetite  chanji^ealile  ;  muzzle  dry  ;  tenipi-rature  IfHiX)^  F. 

June 7, — HeiftT  No.  2,  muzzle  moist;  oiiierwise  no  change;  temptrature  10*2.4^  F. 

June  8.— Heifer  No.  2,  muzzle  moist;  appetite  good.  (Broke  thereiiionieter,  and 
therefore  failed  to  ascertain  temijerature.)  Heifer  No.  1  evidently  all  right  in  every 
reaj»eot. 

June  9.— Inoculated  heifer  No.  2  at  5  o'clock  p.  m.,  hy  means  of  a  hypodermic  syringe 
with  half  a  drachm  of  puluioual  exudation,  obtained  from  the  lungs  of  a  pij:;  belong- 
ing to  Mr.  Cotiee,  in  Campaign.  The  pig  was  examine^l  immediately  after  deutli,  aud 
presented  all  those  morbid  changes  which  are  characteristic  of  swine  plague.  The  in- 
jection was  made  just  behind  tlie  shoulder-hlmle  into  the  snbcntaneouH  connective 
tiasue.  Heifer  No.  1  was  iiHK'ula;  e*!  hy  the  saii'e  means  with  one  drachm  of  the  same  ma« 
tosiaL    The  kgection  was  niade  into  tke  looise  connective  tissue  uf  the  dewlap.    Tht 
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exudation  used  was  perfectly  free  from  any  putrid  smell,  aud  contained,  examined 
under  the  microscope,  numcroutj  bacillus-gei-ms,  and  some  bacilli, 

June  10. — No  visible  reaction  in  either  animal. 

June  11.— Heifer  No.  2,  no  change,  except  a  very  slight  swelling  attacked  by  a  few 
Hies  at  the  place  of  inoculation. 

June  12. — Heifer  No.  2,  changeable  api)etite. 

June  13. — Heifer  No.  2,  no  morbid  symptoms  whatever ;  temperature,  102*^  F. 

June  14. — lioth  heifors  apjiarently  in  first-rato  health. 

June  15.-— Heifer  No.  2  shows  signs  of  illnese;  breathes  fifty-six  times  a  minute;  muz- 
zle dry  and  abnormally  warm;  appetite  slow  and  irregular;  eyes  somewhat  dulL 

Juno  10. — Heiter  No.  2  bhowsat  times  plain  indications  of  illness,  and  at  times  neems 
to  bo  all  right  ;*congh8  some ;  dung  rather  hard,  dark-colored,  aud  coated  with  sticky 
mucus.    Temperature,  lOJ^.I'^  F. 

June  17. — Heifer  No.  2  evidently  sick;  muzzle  dry  and  hot;  appetite  irregular  aud 
change.abh^:  dung  hard  and  dark-colored  as  yesterday;  respiration  accelerated.  The 
animal  acts  rather  dull,  aud  shows  a  tendency  to  lie  down.    Temperature,  103.6°  F. 

June  18. — Heifer  No.  2,  in  the  forenoon  the  same  as  yesterday,  except  the  temperature, 
which  was  as  low  as  102-  F.  In  the  afternoon  apparent  imi>rovemcnt ;  muzzle  moist, 
but  temperature  10;)^  F. 

Heifer  No.  1,  till  date,  has  not  exhibited  any  conspicuous  symptoms  of  diaease;  at 
least  none  has  been  obsers'ed  bv  Mr.  Moore,  who  keeps  the  animal  in  his  pasture,  .and 
is  i)erfoctly  familiar  with  all  the  various  symptoms  of  swine  plague.  Examined  the 
animal  at  9  o'clock,  a.  m.,  and  found  the  muzzle  dry  and  abnormally  warm;  the 
breathing  accelerated,  and  the  temperature,  tukeu  without  any  fitrugglmg  or  resist- 
ance, 103  5^  F. 

June  19. — Heifer  No.  2,  no  essential  change;  muzzle  sometimes  moist,  sometimea 
dry;  temperature,  103.4^  F. 

June  20. — Heifer  No.  2  about  the  same ;  dung  of  the  consistency  of  stiff  dough,  and 
blackish  in  color  (the  food  consists  of  very  good  hay,  some  oats,  and  occasionally  some 
bran  or  chop-feed);  temperature,  103.5^  F. 

June  21. — Heifer  No.  2,  no  esm-utial  change;  breathing  a  little  more  accelerated,  but 
the  eye  somewhat  brighter;  teini)erature,  103.0^  F. 

June  22. — Heifer  No.  2,  no  essential  change;  tempe|ature,  104°  F. 

June  23.— Heifer  No.  2,  temperature  in  the  morning,  104.4°  F. ;  in  the  OTenine. 
103°  F.  h,  >  K, 

June  24.— Heifer  No.  2,  temperature  in  the  mom  Log,  103°  F.  Inoculated  the  same 
in  the  evening  once  more  by  means  of  a  hypodermic  syringe  with  t<m  drops  of  the 
pulmonal  exudation  of  Mr.  I'hilippi's  pig. 

June  25. — Heifer  No.  2  less  lively,  more  dumpish  than  on  preceding  day ;  temperature. 
103.6°  F. 

June  26. — Heifer  No.  2,  no  essential  change;  temperatgre,  104°  F. 

June  27. — Heifer  No.  2,  about  the  same ;  temperature,  103.7^  F. 

June  28. — Heifer  No.  2,  api)cars  to  be  more  lively;  appetite  ijnproved;  temperature, 

June  29. — Heifer  No.  2  eatfl  and  drinks  well ;  muzzle  moist ;  temperature,  103.6°  F. 

June  'SO, — Heifer  No.  2,  muzzle  hot  and  dry  in  the  morning.  •  Took  at  1  o'clock,  p. 
m.,  a  few  drops  of  blood  from  a  vein  of  its  left  ear,  which,  examined  under  the  micro- 
stupe,  containc  d  a  few  moving  bacilli  and  several  clMstci*»  of  bacillus-germs  (see  draw- 
ing^s).  The  temperature,  taken  at  the  name  time,  was  only  ll^^°  F.  At  G  o'clock,  p. 
m.,  respiration  tifty-six  breaths  in  a  minuto,  and  temperature  104.4°  F. 

Heifer  No.  1,  examined  in  the  afternoon,  appeared  to  be  all  right.  Acx^ording  to  Mr, 
Moore,  it  ha<l  acted  dum]>ish  aud  been  out  of  a))petite  for  a  few  days,  but  had  recovered. 
So  it  may  be  concluded  that  heifer  No.  1  has  hsul  a  very  mild  attack,  but  its  vigorous 
constitution  has  enabled  it  to  overcome  the  eil'ccts  of  the  infections  principle. 

July  1. — Heifer  No.  2,  muzzle  hot  and  dry;  temperature  103.8^  F. 

July  2. — Heifer  No.  2,  muzzle  moist;  respiration  accelerated;  the  anunal  breathes 
over  sixty  tinu  s  a  minute  r  auscultati<m  reveals  a  slight  rubbing  sound,  and  increased 
bronchial  breathing;  temi)erature  104.6°  F.  In  the  evening  temperature  down  to 
103^^  F. 

July  3.— Heifer  No.  2,  temperature  at  9  o'clock,  a.  m.,  103.6°  F.  (It  may  be  remarked 
here  that  heifer  No.  2.  dr.iing  the  whole  experiment,  had  a  very  quiet,  clean,  aud 
moderately  dark  stall,  5x10,  where  she  was  not  at  all,'  or  but  very  little,  molested  by 
Hies,  where  the  air  was  always  pure,  and  where  nothing  occniTcd  liable  to  raise  the 
temperature  of  the  body  above  nornuil ;  on  ihv^  contrary,  where  the  conditions  were 
rather  sncli  as  to  keep  the  t<'mperaturo  at  the  low^est  point,  because  the  animal  was 
tied,  had  lu)  exercise,  aud  was  naturally  of  a  very  quiet  aud  docile  dijiposition.  It 
scarcely  ever  olUircd  any  resiytance  while  being  examined.) 

At  0.15  o'clo(*k,  a.  m.,  heifer  Xo.  2  was  killed  by  bleeding  by  a  pro- 
fessioual  buiclier. 
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Morbid  changes  found  at  thepost-aiortein  examhuition, — Distinctly  limited 
(circamscribeil)  hepatization  at  several  places  in  botli  lobes  of  the  lungs, 
euch  single  patch  comprising  only  a  few  lobules,  but  very  distinct  and 
well  de&aed.  (See  photograph  of  Plate  I,  of  a  portion  of  the  anterior 
pait  of  the  left  lobe,  which  shows  two  small  hepatized  patches.)  The 
most  extensive  hepatization  was  found  along  a  larger  bronchus  in  the 
posterior  part  of  the  left  lobe.  The  hepatized  parts  or  patches  amounted 
to  about  4  or  5  per  cent,  of  the  whole  pulmonal  tissue.  The  mucous  mem- 
brane of  tlie  bronchJB  was  found  to  be  slightly  swelled ;  a  small  quantity 
of  serum  was  found  in  the  pericardium  and  in  the  chest,  and  a  little  more, 
a  few  ounces,  in  the  abdominal  cavity.  The  lymphatic  glands  situated 
in  the  chest,  and  those  belonging  to  the  mesenterium,  were  enlarged, 
some  of  them,  especially  the  latter,  to  a  considerable  extent.  All  other 
organs  appeared  to  be  perfectly  healthly  and  normal.  The  blood  prob- 
ably was  a  shade  darker  than  that  of  perfectly  healthy  cattle  butchered 
or  killed  by  bleeding. 

The  experiment  with  heifer  Fo.  2  has  proved  beyond  a  doubt  that 
swine  plague  can  be  communicated  to  cattle  by  direct  inoculation,  though 
jierhaps  only  in  a  mild  form ;  2,  that  cattle  possess  less  susceptibility 
than  swine,  and  are  not  easily  infected;  and  3,  that  the  principal  morbid 
changes  of  swine  plague,  communicated  to  cattle  by  inoculation,  present 
themselves  as  hepatization  of  the  pulmonal  tissue,  and  are  essentially 
the  same  in  cattle  as  in  swine. 

Since  the  possibility  of  a  communication  of  swine  plague  fix)m  hogs 
to  cattle  ha#  thus  been  proved,  and  since  it  has  been  ascertained  by 
other  experiments  that  swine  plague  is  communicated  from  hog  to  hog, 
not  only  through  wounds  and  scratches  (direct  inocidation),  but  also 
with  equal  facility  by  an  inti*oduction  of  the  infectious  principle  with 
the  food,  or  with  the  water  for  drinking,  into  the  digestive  canal,  there 
remains  in  my  opinion,  not  the  least  doubt  that  the  heifer  killed  in  Feb- 
ruary in  the  Union  stock-yard,  which  was  raised  in  a  hog-lot  among  dis- 
eased hogs,  and  compelled  not  only  to  eat  and  drink  with  diseased  hogs, 
but  probably  also  to  consume  food  and  water  soiled  and  contaminated 
with  the  exceedingly  infectious  excretions  of  diseased  hogs,  was  diseased 
with  communicated  swine  plague,  aggravated,  maybe,  by  rough  treat- 
ment and  transportation  by  rail.  Kay,  more,  it  was  even  possible  that 
the  cattle  (steers)  condemned  last  winter  in  England  as  affected  with 
pleuro-pneumonia,  and  alleged  to  be  American,  and  e\'en  Western  cattle, 
have  either  not  come  from  the  West,  or  from  any  of  the  Western  States, 
in  which  contagious  pleuro-pneumonia  has  ever  been  known  to  exist, 
or  have  not  been  diseased  with  contagious  bovine  pleuro-pneumonia, 
but  only  with  communicated  swine  plague.  On  a  great  many  farms  in 
nearly  all  the  Western  States,  the  steers  and  hogs  to  be  fattened  for  the 
market  are  frequently  fed  in  one  and  the  same  ftcd-lot,  and  eat  the  same 
£6od  and  drink  of  the  same  water.  It  is  therefore  possible  that  swine 
plague,  since  it  prevails  almost  everywhere  in  the  whole  stock-producing 
West,  has  been  communicated  in  a  few  instances  to  steers ;  that  those 
steers  affected  with  only  a  very  mild  attack,  too  mild  to  be  noticed, 
passed  through  the  stock-yards  m  the  West  and  at  the  sea-coiist  as  uusus- 
I)ected  and  healthy  animals,  and  that  the  originally  mild  form  of  com- 
municated swine  plague  became  sufficiently  aggravated  by  transporta- 
tion, exposure,  hardship,  and  confinement  on  tbe  Atlantic  steamer,  to 
be  readily  mistaken  for  bovine  hing-idagiie  or  contagious  pleuro-pneu- 
monia  by  the  time  the  cattle  airived  in  England* 
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6.  SWINE  PLAGUE  IN  OTHER  ANIMALS. 

Professor  Law  succeeded  in  communicatiDg  swine  plague  to  sheep  and 
rabbits,  and  Professor  Klein  successfully  inoculated  rats,  and  so  there 
is  no  doubt  that  those  animals  can  contract  the  disease  and  become  the 
means  of  its  spreading.  It  may  therefore  be  almost  superfluous  to  men- 
tion that  I  have  seen,  while  acting  as  inspector  of  cattle  in  the  Union 
Stock  Yard,  several  rats  evidently  diseased  with  swine  plague.  Pro- 
fessor Law's  experiment  in  inoculating  a  dog  has  not  been  as  successful 
as  he  desired,  and  there  is  no  doubt  that  dogs  possess  comparatively 
little  susceptibility,  but  they  are,  notwithstanding,  able  to  contract  the 
disease,  as  will  be  seen  from  the  following :  Mr.  David  Moore,  a  farmer 
residing  two  miles  north  of  Champaign,  is  known  to  be  a  reliable  man 
and  a  close  observer  of  all  the  symptoms  of  swine  plague  in  its  various 
phases.  Last  year  he  lost  nearly  every  hog  he  had  on  his  place,  and 
this  spring  he  lost  fourteen  pigs.  Late  in  the  fall,  so  Mr.  Moore  informed 
me,  his  dog,  a  pointer,  feasted  on  the  unburied  carcasses  of  hogs  that 
had  died  of  swine  plague.  In  less  than  two  weeks  the  dog  wa«  taken 
sick  and  showed  symptoms  identical,  Mr.  Moore  says,  with  those  exhib- 
ited by  his  diseased  hogs.  In  about  two  weeks  the  dog  was  ema- 
ciated to  a  mere  skeleton.  It  was  over  four  years  old,  and  Mr.  Moore 
is  positive  that  the  disease  was  communicated  swine  plague  and  not 
common  dog  distemper,  a  disease  which,  by  the  way,  was  not  prevail- 
ing in  the  neighborhood,  and  which  very  seldom  attacks  dogs  over  four 
years  old.  Of  course  this  was  not  a  case  witnessed  by  mysirff,  but  I  con- 
sidered it  worth  relating,  because  I  know  Mr.  Moore  and  cannot  doubt 
his  veracity. 

7.  THB  CONTAGIOUS  OR  INFECTIOUS  PRINCIPLE.— ITS  SPREADING,  ITS 
PROPAGATION,  AND  ITS  VITALITY. 

That  the  bacilli  auis  and  their  germs  constitute  the  contagious  or  the 
infectious  principle  and  the  true  cause  of  the  disease  has  been  confirmed 
not  only  by  the  result  of  my  experiments  with  pigs  Nos.  1  and  2,  but 
also  by  numerous  clinical  observations.  1.  None  of  the  inoculations 
made  since  August  1  produced  any  local  reaction  except  the  second  in- 
oculation of  heifer  No.  2,  which  was  followed  by  a  very  slight  local  reac- 
tion, consisting  in  a  scarcely  perceptible  local  swelling,  easily  accounted 
for  by  the  manner  in  which  the  operation  was  performed.  T]ie  point  of 
the  hypodermic  syringe  used  was  very  weak  and  rather  dull,  and  an 
opening  through  the  skin  had  to  be  made  with  a  knife,  which  caused  a 
wound  sufticieut  to  produce  such  a  slight  swelling.  In  heifer  No.  1,  in- 
oculated on  the  same  day,  and  with  double  the  amount  of  the  same  ma- 
terial, but  by  means  of  another  hypodermic  syringe  with  a  point  strong 
and  shari)  enough  to  penetiate  the  skin,  no  swelling  whatever  appeared. 
If  the  infectious  princii>le  consisted  in  something  of  the  nature  of  a 
virus,  or  in  something  that  possesses  chemical  properties,  or  does  not 
need  to  propagate  and  to  multiply  before  it  can  act,  a  local  reaction 
would  have  taken  pla(*e. 

On  the  other  hand,  if  an  animal  infected  with  swine  plague  receives 
a  wound  or  an  external  lesion  sufficieut  to  cause  congestion  and  inflam- 
mation, the  morbid  process  is  almost  sure  to  localize  in  the  congested  or 
inflamed  parts.  Furtlier,  if  the  infectious  principle  is  introduced  into  a 
wound  or  a  lesion  with  inflamed,  swelled,  or  congeijted  borders — for 
instance,  in  a  wound  caused  by  ringing  or  by  castration,  &c. — the  morbid 
process  is  sure  to  develop  in  the  inflamed  or  congested  borders  of  that 
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wound.  All  this  is  easily  accounted  for  if  the  hacilli  and  their  germs 
constitute  the  infectious  principle,  and  if  the  mode  and  manner  in  which 
they  obstruct  and  clog  the  capillary  vessels  is  taken  into  consideration; 
but  it  is  utterly  iri'econcilable  with  the  non-appearance  of  any  local  reac- 
tion  after  an  inoculation  by  means  of  a  wound  too  slight  to  cause  conges- 
tion if  the  infectious  principle  possesses  the  nature  of  a  virus  or  of  a 
chemical  agency, 

2.  Swine  plague,  until  the  last  days  of  December,  or  until  the  ground 
becomes  covered  with  snow  and  the  weather  exceeding  cold,  was  spread- 
ing from  farm  to  farm  and  from  place  to  phu)e,  but  as  soon  as  the  tem- 
perature commenced  to  remain  belo^  the  freezing  point,  at  noon  as  well 
as  at  night,  it  at  once  ceased  to  spread  from  one  farm  or  locality  to 
another.  At  the  same  time,  however,  it  was  also  observed  that  the 
very  cold  weather  of  the  last  days  of  December  and  of  the  first  days  of 
January — at  seven  o'clock  in  the  morning  of  the  2d  day  of  January  the 
thermometer  indicated  at  Gap  Grove,  Lee  County,  Illinois,  a  temperature 
of  280  below  zero,  and  at  the  same  hour  on  the  day  following  a  tempera- 
ture of  240 — did  not  materially  interfere  with  the  spreading  of  swine 
plague  from  one  animal  to  another  in  all  pens  and  hog-lot«  in  which  the 
disease  had  previously  made  its  appearance,  and  in  which  the  way  of  feed- 
ing and  watering  the  animals  was  such  as  to  allow  a  contamination  of  the 
food  and  of  the  water  for  drinking  with  the  excrements  or  other  excre- 
tions of  the  diseased  hogs,  or  in  which  the  hogs  and  pigs,  still  healthy, 
had  open  wounds,  sores,  or  scratches,  and  had  to  sleep  together  with 
the  diseased  hogs  in  the  same  sleeping  place  and  on  the  same  littery- 
old  straw  and  manure,  for  instance.  Afterwards,  when  milder  weather 
had  set  in,  the  spreading  from  one  place  to  another  very  slowly  com- 
menced again. 

Now,  if  the  baeilH  and  their  germs  do  not  constitute  the  infectious 
principle  and  the  cause  of  the  disease;  if,  on  the  contrary,  the  latter 
consist  in  some  mysterious  poison,  or  an  invisible  chemical  finidum,  the 
facts  and  observations  just  related  cannot  be  explained,  because  it  must 
be  supposed  that  the  low  temperature  prevailing  at  the  end  of  the  old 
and  the  beginning  of  the  new  year,  would  have  affected  the  infectious 
agency  either  not  at  all,  or  just  the  same  within  as  without  the  hog-lot, 
and,  at  any  rate,  would  not  have  prevented  the  spreading  of  the  plague 
except  by  destroying  the  infectious  principle.  The  latter,  however,  is 
not  easily  destroyed  by  frost,  but  only  caused  to  become  dormant  till 
the  temperature  rises  again,  otherwise  the  exceedingly  cold  weather  and 
continuous  frost  of  last  winter  would  have  been  suflBcient  to  extinguish 
the  disease;  and  the  new  outbreaks,  or  the  renewed  spreading,  which 
took  place  when  the  weather  became  warmer,  not  only  in  one  locality 
but  in  a  great  many,  would  not  have  been  possible.  All  the  facts  and 
observations,  however,  will  become  perfectly  harmonious,  and  be  fully 
explained,  if  the  means  by  which  the  disease  is  produced  and  commu- 
nicated consists  of  something  corporeal,  endowed  with  vitality  and 
means  of  propagation ;  in  other  words,  if  the  bacilli  and  their  germs 
constitute  the  infectious  principle  and  the  cause  of  morbid  jirocess,  as 
will  become  more  evident  by  the  following  results  of  my  investigation: 

Last  summer  and  fall  it  was  found  that  the  bacilli  and  their  germs, 
present  in  immense  numbers  in  the  excrements,  urine,  and  all  other 
excretions  of  the  animals  diseased  with  swine  plague,  were  carried  up- 
wsuxl  into  the  air  by  the  evaporation  of  the  fluid  paits  or  watery  con- 
stituents of  those  excretions,  and  came  down  again  with  the  dew,  the 
rain,  and  other  precipitates  of  atmospheric  moisture,  and  were  deposited 
on  the  surface  of  everything  wetted  by  the  dew  or  the  rain,  on  the  grass 
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and  on  otlier  food-plants  of  field  and  pasture,  and  in  that  way  were 
conveyed  Irom  one  place  to  another.  Such  a  rising  in  the  an-,  and  such 
a  conveyance  of  the  bacillus  germs  from  one  place  or  locality  to  another, 
cannot  be  accomplished  at  all,  or  only  to  a  very  limited  extent,  while 
everything  is  frozen  or  covered  with  snow,  because  in  that  case  all  the 
moisture  and  watery  parts,  which  otherwise  might  have  evaporated,  are 
locked  up  by  frost — have  become  solid. 

3.  It  was  further  observed  that  swine  plague  spread  the  most  rapidly, 
and  was  the  most  malignant,  among  herds  in  which  the  animals  hacl 
external  wounds,  sores,  or  lesions,  caused  by  recent  ringing,  castration, 
&c.,  and  in  all  those  swine-yards  or  hog-lots  in  which  an  old  straw-stack 
served  as  shelter  and  sleeping  place,  wounds,  sores,  and  scratches  con- 
stitute a  port  or  entrc^e  for  the  disease-producing  germs,  and  partly 
rotten  and  constantly  damp  old  straw-stacks  not  only  catch  the  organic 
particles,  snch  as  the  baoilli  and  their  germs,  that  may  be  floating  in  the 
air,  but  also  shelter  and  j^rotect  them  against  destructive  influences, 
and  favor  and  promote  their  development,  propagation,  and  dissemina- 
tion, first  by  being  warmer,  in  the  winter  at  least,  than  the  surrounding 
atmosphere,  and  secondly,  by  absorbing  and  causing  to  evaporate, 
in  consequence  of  their  porous  condition,  a  great  deal  of  moisture. 
Clinical  observations  have  convinced  me  that  an  old  straw-stack  may 
preserve  the  infectious  principle  for  several  months.  The  above  facts, 
too,  if  looked  upon  in  a  proper  light,  will  go  far  to  show  that  the  infec- 
tious principle  must  be  something  endowed  with  vitality  and  means  of 
propagation. 

4.  When  resuming  my  investigation  in  May,  I  went  again  to  Cham- 
paign, Champaign  County,  Illinois,  because  I  had  been  ii5brmed  of  the 
existence  of  swine-plague  in  the  immediate  vicinity  of  that  place.  Ar- 
riving there  1  found  my  information  to  be  correct,  but  found  also  that 
the  disease,  which  had  never  entirely  ceased  to  exist  in  that  county 
since  July  a  year  ago  (1878),  was  spreading  very  slowly,  and  made  a 
temporary  stop,  or  ceased  to  spread  immediately  after  each  heavy  or 
pouring  rain,  and  during  the  spring  most  rainstorms  in  the  West  are  of 
this  character.  I  found,  further,  that  even  its  propagation  within  the 
herd  became  visibly  slower  or  stopped  altogether  for  several  days  after 
each  violent  or  pouring  min  in  all  such  herds  as  were  kept  in  a  pasture 
or  a  hog-lot  sufliciently  drained  to  enable  the  water  to  flow  off;  but  the 
spreading  was  not  visibly  interrupted  in  such  herds  as  were  kept  in  a 
timber-lot  or  in  a  pen  un<ler  roof.  So  I  have  necessarily  come  to  the 
conclusion  that  each  poiuing  rain  brought  down  the  bacilli  and  bacillus 
germs  floating  in  the  air  and  washed  them  away  at  once,  not  only  from 
the  grass  and  herbage,  but  also  from  the  surface  of  the  ground.  In 
timber  lots,  however,  it  was  difterent;  there  the  force  of  the  rain  was 
broken  by  the  trees  and  the  usually  rank  vegetation  beneath,  and  there 
the  water  does  not  run  off  as  fast  as  from  a  pastui'c,  or  from  a  bare  hog 
lot.  Besides,  the  drainage  in  the  timber,  as  far  as  Illinois  is  concerned 
at  least,  is  usually  very  indifferent. 

As  to  the  nature  of  the  infectious  principle  there  can  be,  in  my  opinion, 
no  more  doubt;  and  in  regard  to  its  spreading  my  recent  observations 
have  corroborated  the  conclusions  arrived  at  last  summer  and  fall.  To 
sum  up,  swine  plague  spreads  and  is  communicated  to  healthy  animals: 
first,  by  an  introduction  of  bacilli  and  bacillus  germs  into  the  digestive 
canal  with  the  food  and  water  for  drinking;  and,  second,  through 
wounds,  sores,  and  scratches,  or  by  direct  inoculation.  Whether  tliey 
can  also  enter  (and  commiuiicate  the  disease)  through  the  Avhole  skin, 
and  through  the  whole  respiratory  mucous  membranej  free  from  any 
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lesions  whatever,  is  doubtful,  and  a  question  I  have  not  been  able  to 
decide.  According  to  what  1  have  been  able  to  see  and  to  observe  it  is 
uot  pi-obable,  still  it  may  be  possible. 

The  bacilli  and  their  j^^enns  can  be  conveyed  from  one  place  to  an- 
other not  only  in  and  with  the  morbid  i)roducts  of  the  disease,  and  the 
tissues,  fluids,  and  excretions  of  the  diseased  and  dead  animals  by  them- 
selves, or  by  adhering  to  and  contaminating  other  inanimate  things, 
fluid  or  solid,  but  also  independent  of  any  other  vehicle  through  the  air 
at  a  dijstance  of  a  mile,  if  circumstances  are  favorable,  and  in  the  water 
of  running  streams.  They  are  even  able  to  propagate  in  water,  espe- 
cially if  it  is  not  free  from  organic  admixtures.  An  incident  happened 
while  I  was,  last  winter,  at  Gap  Grove,  which  is  worth  relating.  On 
January  27,  in  the  afternoon,  1  filtered  some  pulmonal  exudation  of  a 
pig  that  had  died  of  swine  plague  through  several  papers  for  the  pur- 
pose of  freeing  it  from  the  bacillus  germs  which  it  contained.  The  filter- 
ing was  done  on  a  small  table  in  a  corner  of  the  room,  and  the  apjjaratus 
was  left  standing  on  that  table  with  the  wet  papers  (i)  in  the  funnel  after 
the  filtrate  had  been  removed.  In  the  evening  the  latter  was  examined 
under  the  microscope  on  another  table  in  the  opposite  part  of  the  room, 
and  as  my  two  highest  objectives  are  immersion  lenses,  I  had  to  use  wa- 
ter, and  had  a  tumblerful  of  clean  well-water  on  my  table,  just  drawn 
fix)m  a  deep  well.  When  through  with  my  work,  instead  of  pouring  the 
water  out,  1  placed  the  tumbler  on  another  table  about  four  feet  distant 
from  the  filtering  apparatus.  Next  morning  I  went  to  Chicago  to  return 
on  the  30th.  In  Chicago  I  procured  a  new  objective,  also  an  immersion 
lens,  and  about  the  first  thing  I  did  after  my  return  was  to  try  that  ob- 
jective. Finding  everything  undisturbed  in  my  room,  and  the  tumbler 
with  water  exactly  where  1  placed  it,  and  not  intending  to  examine  but 
a  test  object,  I  did  not  go  for  fresh  water,  but  used  a  drop  of  the  water 
in  the  tumbler  for  the  immersion.  While  adjusting  the  focus,  I  discov- 
ered that  the  water,  which  I  knew  hiul  been  absolutely  free  fi  om  organic 
bodies,  was  swarming  with  haoilli  and  bacillus  germs  of  the  same  kind 
as  those  in  the  pulmonal  exudation.  I  made  then  a  thorough  examina- 
tion of  the  water  not  only  with  the  new,  but  also  with  the  old  objectives, 
and  found  that  every  drop  taken  from  above  (the  surface)  contained 
myriads  of  bacilli^  some  of  them  moving  very  lively,  while  in  a  drop 
taken  from  near  the  bottom  but  comparatively  few  could  be  found. 
The  filtering  paper  left  in  the  funnel  wet  and  full  of  bacillus  germs  and 
bacilli  was  ]>erfectly  dry.  All  the  moisture  had  evaporated ;  the  aqueous 
vapors  had  carried  the  bacillus  germs  with  them  into  the  air,  and  many 
of  them  undoubtedly  had  been  deposited  in  the  tumbler  and  in  the  water 
it  contained,  and  had  there  developed  and  propagated.  Another  solu- 
tion is  not  well  possible.  The  next  day  the  water  was  examined  once 
more,  and  it  wa«  found  that  the  number  of  the  bacilli  had  become  still 
greater.  Soon  after  I  dropi)ed  a  few  grains  of  thjanol  into  the  water, 
and  two  hours  later  every  bacillus  had  been  destroyed — at  least  none 
could  be  found. 

The  peculiarities  and  the  " freaks''  in  the  spreading  of  swine  plague 
are  best  illustrated  by  a  brief  history  of  the  disease  and  its  progress  on 
Henry  Miller's  farm,  one  mile  north  of  Prairieville.  Late  in  the  fall  of 
1877,  when  no  swine  plague  was  existing  wifliin  fifteen  or  twenty  miles 
of  his  place,  Mr.  Miller  bought  twenty-six  shoats  in  a  part  of  Whiteside 
County  in  which  swine  plague  at  that  time  was  prevailing  and  had  been 
prevailing  very  extensively.  Those  shoats  themselves  appeared  to  be 
healthy,  but  had  been  exposed,  as  was  learned  afterward^s,  to  the  ijiflu- 
ence  of  the  infectious  j)riuciple,  and  it  is  possible  and  even  probable  that 
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one  or  more  of  them  suffered  from  a  mild  attack ;  at  any  rate,  those 
shoats  intro<luce(l  the  germs  of  the  disease  into  Mr.  Miller's  herd,  be- 
cause soon  after  their  coming  swine  plague  made  its  appearance  in  a  (so- 
called)  si>oradic  lonn.  Whether  one  of  the  new  shoats  or  an  animal  be- 
longing lotheold  herd  was  the  tirstvictim  Mr.  Milhr  does  not  remember. 
A  few  words  concerning  Mr.  Miller's  farm  and  swine  yard  will  be  neces- 
sary. His  farm  consists  of  320  acres  of  undulating  prairie,  divided  by 
Sugar  Cr«  ek  into  two  parts,  and  his  swine  yard  is  large,  slopes  a  little 
towards  the  creek,  and  contains  several  hog  sheds  and  cow  sheds,  which 
are  covered  with  old  straw.  The  losses  during  the  winter,  or  until 
spring,  were  not  very  severe,  only  now  and  then  a  few  animals  died,  but 
in  the  spring,  after  the  sows  had  farrowed,  Mr.  Miller  lost  a  great  many 
or  most  of  his  young  pigs,  and  only  a  tew  of  his  ohler  hogs,  something  not 
very  strange  if  it  is  taken  into  consideration  that  the  season,  a  cold  win- 
ter, had  not  been  favorable  to  a  rapid  and  vigorous  propagation  of  the 
infectious  principle,  and  that  young  pigs  not  only  possess  the  greatest 
susceptibility  and  succumb  to  the  slightest  attack,  but  also  have  for  ob- 
vious reasons  far  more  chances  to  become  infected  than  older  hogs.  As 
soon,  however,  as  the  heavy  spring  rains  set  in  the  disease  ceased  to 
make  much  progress — at  any  rate,  from  May  till  August  but  few  new 
cases  and  few  deaths  occurred.  The  pouring  rains,  it  seems,  washed 
away  most  of  the  disease  germs  into  the  creek,  and  the  current  carried 
them  oti*.  But  in  the  early  part  of  August,  as  soon  as  the  season  for 
heavy  dews  arrived,  the  disea.se  almost  at  once  commenced  to  spread 
very  rapidly,  and  the  swine  died  very  fast.  Mr.  Miller's  whole  herd  con- 
sisted of  240  head,  and  237  died  ;  only  three  survived  or  remained  ex- 
empted. At  that  time  no  other  case  of  swine  plague  existed  in  the  whole 
neighborhood,  and,  according  to  the  best  information  I  could  obtain, 
there  was  none  within  twenty  miles.  Soon,  however,  the  disease  com- 
menced to  spread  from  Mr.  Miller's  herd  to  those  of  his  neighbors,  llrst 
to  theJierd  of  his  neighbor  towards  the  north — the  prevailing  wind  was 
from  the  south — then  all  around,  and  finally  over  the  whole  township 
and  beyond.  In  November,  1878,  Mr.  Miller,  when  he  had  only  three 
hogs  left,  bought  again  thirty-two  head.  These,  too,  very  soon  became 
infected,  and  commenced  to  die  at  the  rate  of  one,  two,  and  three  a  day. 
On  December  29,  fourteen  had  dietl,  two  died  that  day,  and  most  of  the 
othei-s  were  sick  and  died  afterwards.  The  Huctuations  in  the  progress 
of  the  plague  in  Mr.  Miller's  herd  may  seem  to  be  strange  at  a  first  view, 
but  if  all  circumstances  are  taken  into  consideration,  they  become  very 
interesting,  and  contribute  very  much  to  a  better  understanding  of  the 
nature  of  the  disease. 

Another  ca.so,  which  shows  how  easily  swine  plague  may  be  comma- 
nicated,  may  also  be  worth  relating.  Pat  Muri>hy  lives  IJ  miles  south 
of  Gap  Grove.  Up  to  January  2,  ho  had  lost  five  hogs  out  of  a  herd  of 
ten  head ;  seven  had  been  sick,  but  two  had  recovered.  Mr.  Murphy's 
place,  although  on  a  public  road,  which,  however  is  but  very  little  used, 
is  rather  secluded.  He  made  the  following  statement,  which  scarcely 
needs  any  comment:  AlK)ut  ten  days  or  two  weeks  before  his  hogs 
showed  any  symptoms  of  disease,  a  wagon  loaded  with  several  carcasses 
of  dead  hogs  on  the  way  to  a  rendering  establishment  passed  by  his 
hog  lot  a<l.j()iiiing  the  road  %n  the  east,  and  separated  from  it  only  by  a 
fence.  Whether  Mr.  Murphy's  hogs  becjune  infected  by  the  passing  of 
the  wagon  with  the  dead  liogs — the  wind  was  from  the  west  and  blew 
the  eumnations  of  the  latter  into  the  hog  lot — or  not,  is  a  question  diffi- 
cult to  decide.  One  thing,  however,  is  cert4iin,  Mr.  Mur|>hy's  hogs  were 
the  first  ones  that  were  taken  sick  in  his  immediate  neighiwrhood,  and 
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thosd  of  bis  next  uei^libor  south,  Mr.  Hailelei-'s,  became  aftected  next. 
Mr.  HadelcT  lost  one  hundred  bead,  and  saved  nine.  His  hogs  affected 
those  of  Mr.  Lawrence,  who  lives  a  little  further  south,  close  to  the 
northern  bank  of  Kock  Eiver.  From  Mr.  Lawrence's  ftirm  the  disease 
traveled  west  half  a  mile,  and  invaded  Mr.  Midler's  herd.  I  was  at  his 
])lace  on  January  S,  soon  after  the  plague  had  made  its  appearance. 
%lv.  Muller  had  his  herd  divided,  and  kept  one  part  in  one  yard,  and  the 
other  in  an  adjoining  one  separated  from  the  former  by  a  board  fence. 
The  disease  was  prevailing  only  in  one  yard,  in  the  one  toward  the  east 
I'ive  animals  had  died.  Owing,  probably,  to  the  severe  cold,  and  to  the 
15  or  18  inches  of  snow  covering  the  gronnd  and  i)reventing  evaporation, 
the  plague  remained  confined  to  the  eastern  yard,  and  the  animals  in 
the  western  yard  escaped. 

I  conld  cite  many  more  cases  illustrating  the  peculiarities  of  swine 
plague  in  its  spreading  or  propagation,  but  those  given,  I  think,  may 
suffice.  The  mortality,  all  other  conditions  being  equal,  is  always 
greater  the  larger  the  herd  and  the  younger  the  animals. 

In  my  first  report  I  stated  that  the  vitality  of  the  ha'CilU  and  their 
germs  is  not  very  great,  except  where  circumstances  and  surroundings 
are  favorable.  This  opinion  has  been  confirmed  by  further  observations 
and  experiments.  In  all  animal  substances  the  haeilli  and  their  germs 
are  destroyed,  or  at  least  disappear,  as  soon  a«  putrefaction  sets  in  5  or, 
to  be  more  definite,  they  begin  to  disappear  in  animal  fluids  and  other 
animal  substances  as  soon  as  the  putrefaction  bacteria  make  their  ap- 
l>earance  (see  di-a wings),  and  cannot  be  found  after  the  putrefaction  bac- 
teria have  become  numerous.  On  the  other  hand,  if  contained  in  a 
fluid  that  does  not  undergo  putrefaction,  or  in  which  hacterium  termo 
does  not  appear,  the  vitality  of  the  hacillm  suis  is  a  great  one.  On  the 
27th  of  January  last  I  put  some  filtrated  pulmonal  exudation  (of  a  pig 
that  died  of  swine  plague)  swarming  with  bacillus  germs,  but  consisting 
of  about  one-half  of  water,  which  had  been  added  by  moistening  the 
filtering  papers  in  a  1-ounce  vial  with  a  tight-fitting  glass  stopper,  and 
left  it  untouched  until  the  12th  of  April,  when  I  examined  it  again,  and 
found  numerous  haeilli  swis,  some  of  them  moving  very  lively.  The  vial 
and  its  cont^ents,  meanwhile,  had  been  exposed  to  a  variety  of  temper- 
ature, ranging  from  the  freezing  point  to  nearly  100°  F. 

On  June  10  I  took  two  perfectly  clean  4-ounce  vials,  and  put  in  each 
three  ounces  of  clean  well-water  in  which  no  bacteria  nor  any  other 
living  thing  could  be  found.  In  one  vial,  marked  No.  1, 1  put  half  a  drop 
of  the  fresh  pulmonal  exudation  of  a  pig  that  had  died  of  swine  plague 
(Mr.  Coffee's),  and  in  the  other  \ial  I  i)ut  one  di'op  of  the  same  pul- 
monal exudation  and  three  drops  of  pure  carbolic  acid.  Both  vials  were 
immediately  closed  with  new  corks,  and  sealed  perfectly  air-tight  with 
jvsphaltum.  Both  vials  were  opened  and  their  ^jontents  examined  on 
July  24.  The  water  in  vial  No.  2  was  examined  first,  and  contained  a 
few  motionless  bacilli  and  some  clusters  of  bacillus  germs.  The  water  in 
vial  Ko.  1,  which  was  examined  next,  contained  a  few  moving  and  several 
motionless  bacilli,  numerous  germs,  single  and  double,  several  clusters, 
and  a  few  (two  or  three  on  a  slide)  well-preserved  blood-corpuscles. 

As  has  been  sta.ted  in  the  chapter  on  "Morbid  Changes"  (cases  7  and 
8),  I  had  an  opi)ortunity  on  January  22  to  make  a  j>o«f  mortein  examina- 
tion of  two  hogs  which  had  been  down  with  swine  plague  in  the  early 
l)art  of  November,  and  had  recovered  two  months  ago,  and  had  thus  a 
chance  to  see  to  what  extent  the  morbid  changes  had  been  reduced  by 
melting  and  absori)tion  of  the  morbid  products,  and  retrogressive  pro- 
25  AO 
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cesses  in  general.  On  examining  the  lungs  of  one  of  those  hogs  (t^o.  S) 
microscopically,  it  was  found  that  the  serum  and  melted  exudation, 
which  could  be  pressed  out  of  the  hepatized  portions,  still  containcil 
some  hacilli  and  bacillus  germs,  but  no  clusters  (see  drawing),  which 
leads  me  to  suppose  that  under  favorable  circumstances  an  animal  that 
has  recovered  fiom  swine  jilague  may,  after  two  months,  be  able  to  com- 
municate the  disease  to  healthy  pigs.  Unlbrtunately  just  then  no 
healthy  pig,  not  already  designed  for  another  purpose,  was  available; 
otherwise,  1  would  have  put  that  question  to  a  test.  If  swine  plague  can 
be  communicated  by  an  animal  two  months  after  recovery — of  bovine 
pleuro-pneumonia  it  is  well  known  that  it  can  be  spread  by  cattle  that 
have  been  convalescent  for  over  two  months — many,  otherwise  mysteri- 
ous, outbreaks  of  swine-plague  may  be  explained. 

8.  THE  MORBID  PROCESS. 

Since  my  first  report  was  written  (December  1)  numerous  microscopic 
examinations  of  morbid  tissues,  morlDid  products,  blood,  &c.,  have  been 
made,  and  hacilli  suis  in  different  stages  of  development  have  been  found 
in  every  ciise  (see  drawings),  but  as  to  the  manner  in  which  the  morbid 
changes  are  produced  nothing  new  has  been  discovered;  consequently  I 
have  nothing  to  add  to  what  has  been  stated  in  my  first  report, 
except  that  all  my  observations  tend  to  show  that  most,  if  not  ail,  of 
the  morbid  changes — at  any  rate  those  in  the  lungs  and  in  the  skin — are 
brought  about  by  the  bacillus  clusters  clogging  and  obstructing  the 
capiltary  vessels. 

9.  PERIOD  OV  INCUBATION  OR  STAGE  OF  COLONIZATION. 

Its  duration  seems  to  deix^nd  somewhat  upon  the  number  of  the  bacilli 
and  bacillus  germs  introduced  at  once  into  the  system,  and  also  upon 
the  stage  of  development  of  those  disease-producing  germs  at  the  time 
of  introduction.  At  luiy  rate,  the  average  time  which  elapses  after  au 
inoculation  before  ]>lain  symptons  of  the  plague  make  their  appearance, 
varies  somewhat  according  to  the  quantity  of  infectious  material  inocu- 
lated, and  probably  also  to  the  resistibility  of  the  animal  organism.  A 
large  quantity  inoculated  at  once  may  cause  a  temi)oraiy  reaction  on 
the  second  day,  while  a  very  small  quantity,  say  one-sixth  or  one-eighth 
of  a  drop,  of  pulmoual  exudation  does  not  produce  any  visible  eli'ect  in 
less  than  five  to  seven  days. 

10.  MEASURES  OF  PREVENTION. 

The  cheapest  and  best  way  to  get  rid  of  swine  plague  is  to  stamp  it  out, 
notwithstanding  the  uisease  has  been  allowed  to  exist  a  whole  quarter 
of  a  century,  and  has  been  permitted  to  spread  over  twenty -nine  States 
and  Territories.  A  radical  extermination  is  the  only  thing  that  will  be 
effective,  unless  it  can  be  proved  that  a  si)ontaneous  development  is  tak- 
ing place,  or  can  take  i)hice,  within  the  borders  of  the  United  States. 
Fortunately,  the  low  temperature  of  the  winters  in  our  piineipal  i)ork- 
producing  Stat<ss  facilitaios  a  sln!n)>iN!ii-  out,  if  undertaken  at  the  jn-oper 
time — in  the  winter  and  in  th<'  s])rin<,^ — l)ecause  a  k)W  tem])erature  (frost), 
and  es})ecially  SHOW,  iiilerru])t  very  ess(*iitially  the  propagation  of  the 
disease-^i:erms  and  the  si)reading  of  the  disease,  and,  although  not 
absolutely  destroying  or  killing  the  bacilli  and  their  germs,  cause  a  gre^t 
many  of  them  to  perish  or  to  be  in  a  dormant  state  for  some  time.    Bc- 
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sides  that,  the  numbor  of  hogs  and  pigs  in  existence  from  the  fii'st  of 
January  to  the  tirst  of  April  is  a  coiiiiKiratively  small  one,  because  mosfc 
of  the  hogs  have  been  shij)pcd  and  butcliered,  and  the  young  pigs  have 
not  l>een  bom.  But  the  measures  of  extermination  or  stiunping  out  must 
be  thorough.  Anything  undecided,  doubting,  hesitating,  or  wavering 
and  favoring,  will  be  of  no  avail,  but  will  only  tend  to  x)rolong  the  ex- 
istence of  the  plague  and  increase  fhe  cost.  Still,  as  long  as  we  have 
no  stringent  legislation  that  applies  to  the  whole  country  and  will  be 
obeyed  and  be  enforced  everywhere,  no  results  can  be  expc(;ted. 

As  to  local  measures  of  prevention,  in  every  case  they  must  consist  in 
a  thorough  destruction  of  the  infectious  prin(;iple,  or,  what  is  pnictically 
the  same,  in  promi)tly  removing  the  animals  to  be  protected  out  of  the 
reach  or  inlluence  of  the  bacilli  and  their  genns.  Whether  the  latter  are 
'destroyed  by  physical  agencies  or  by  chemical  means,  so-called  disin- 
fectants, is  immaterial.  What  I  have  said  in  my  lirst  report  in  regard 
to  keeping  not  more  than  tAvo  or  three  animals  together  in  movable  pens 
constitutes  probably  the  best  nie^ns  of  protection,  as  far  as  single  herds 
ai*e  concerned.  But  I  admit  that  such  a  separation  is  sometimes  im- 
practicable, or  ma}'  be  considereil  as  too  expensive  or  too  troublesome 
by  the  owner,  and  it  may  also  hni^peu  that  an  infection  has  taken  place 
before  the  necessary  preparations  have  been  made.  In  such  a  case  a 
strict  and,  if  necessary,  repeated  seijaratiou  of  the  healthy  animals  from 
the  diseased  ones,  not  only  as  to  i>ens  aiul  yards,  but  also  a^  to  attend- 
ance, and  a  th(»rougli  cleaning  and  di«iinfcction  of  the  infected  premises, 
constitute  the  least  that  may  be  expected  to  ailord  any  ])rotecl:ion.  That 
the  footl  and  water  given  to  the  healthy  animals  must  be  clean  and  un- 
contaminated  with  the  infectious  principle,  and  that  dead  animals  must 
be  buried  or  be  cremated  at  once,  mny  not  be  necessary  to  mention 
again.  As  a  disinfectant,  I  would  recommeiul  carbolic  acid  ns  one  of  the 
cheapest  and  most  convenient,  notwithstanding  that  some  others  may 
be  more  elective. 

A  few  cases  will  illustrate  what  is  necessaiy  and  what  may  be  ex- 
pected of  simple  and  local  nutans  of  prevention,  but  it  nuist  be  kept  in 
mind  that  in  the  summer  and  in  the  tall,  when  everything  favors  a  rapid 
development,  pro])agation,  and  dissenunation  of  the  disease  g(Hnns,  much 
more  circums])cction  and  thon>u<^hTieF's  is  required  than  in  the  winter, 
when  a  low  tenij)erature  and  a  liniittHl  eva])oration  of  moisture  retanl 
the  i)ropagation  and  dissemination  of  the  bacilli  and  their  germs,  or  in 
the  spring,  when  heavy  rains  may  wash  the  latt^^r  away,  in  wint(T  and 
si>ring  strict  separation  and  good  care  are  usually  sutlicient  to  i)revent 
ii  serious  S]>reading  of  the  disease;  in  the  sunnner  and  fall  the  most 
scrupulous  care  will  be  re<|uired  in  guarding  against  an  introduction  or 
the  infectious  juinciple  and  in  destroying  it  wherever  it  may  ha])pen  to 
exist,  provided  it  is  contained  in,  or  adlieres  to,  something  on  (u*  in  which 
it  can  be  destroyed,  eitlier  witli  or  v,  iriiout  its  vehicle. 

^[r,  H.  Kisher  lives  one  and  a  halt*  mih\s  norili  of  Praij'i<.'\  ilir,  aiid 
half  a  mile  north  of  H.  ^Miller.  He  makes  swine  Inveding  his  ])rinci])al 
business,  and  hi^  ac*(*ommo«l;Uit)ns  for  his  hogs  nn^  nearly  penVct.  His 
swine-yard  is  divided  inio  se\'eral  divisions,  and  each  di\  ision  again 
into  sevtTal  sepaiate  apartinenls,  ^-oinposed  ea<'hot'a  spacious  yard  and 
a  good  an<l  well-ventilated  ]>en  wiili  a  wooden  roof.  I'-a^h  separat(* 
yard,  linally,  contains  a  good  tioiigh  for  Mater  aiul  a  wootU'U  })latl'Hiu 
for  food.  Consf'qiieuily,  his  herd,  when  oe<-u]nin/g  the  swinc-Vcud,  is 
practically  divided  into  n)any  small  herds,  peii'<vily  independent  of 
each  other.  The  food  (corn)  is  thrown  on  the  platforms,  and  the  water 
for  drinking  is  pumped  from  a  well   by  a  windmill,  and  conducted 
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through  pipes  and  hose  into  the  numerous  troughs.  In  the  early  part 
of  August,  1878,  Mr.  Fisher  sold  two  hundred  hogs  and  i>igs  at  auction, 
which  sale  reduced  his  herd  to  seventy-eight  head,  the  number  of  which 
it  consisted  when  swine  plague  invaded  Ins  place.  When  the  first  case 
occurred  most  of  the  seventy-eight  animals  were  running  out  in  the 
pasture,  and  there,  it  must  be  supposed,  most  of  the  animals  that  were 
taken  sick  became  infected;  at  least  but  a  few  new  cases  of  disease 
occurred  after  the  hogs  were  kept  uj)  again  in  their  yards  and  pens. 
Although  Mr.  Fisher  did  not  use  any  medicines  whatever,  his  total  loss 
amounted  to  thirty-three  head  out  of  seventy-eight ;  forty-five  head  re- 
mained exempted  (most  of  them)  or  recovered  (a  few),  while  his  nearest 
neighbor,  Mr.  JMillcr,  lost  two  hundred  and  thirty-seven  animals  out  of 
two  hundred  and  forty.  Fisher's  sanitary  arrangements  were  good — 
nearly  i>erfect— and  his  herd  was  divided  into  small  lots,  none  of  them 
numbering  more  than  live  or  six  animals,  while  Mr.  Miller's  hogs  and 
shoats  were  all  in  one  herd.    Comment  will  not  be  necessary. 

Mr.  F.  Brauer,  at  Gap  Grove,  had,  in  the  early  part  of  January,  one 
hundred  and  forty  hogs  and  shoats  in  two  yards,  separated  by  a  fence — 
sixty  barrows  in  ,one  yard  and  about  eighty  sows  in  the  other.  Mr. 
Brauer's  nearest  neighbors  west  and  east  live  only  a  little  more  than  a 
quarter  of  a  mile  from  his  house ;  the  neighbors  northwest  and  south- 
east are  farther  away,  and  due  north  and  south  no  house  is  nearer  than 
a  mile.  Swine  plague  prevailed  or  had  been  i^revailing  between  Sep- 
tember and  Januarj^,  on  every  farm  adjoining  Mr.  Brauer's.  On  his 
l^lace  the  two  swine-yards,  which  are  side  by  side  and  destitute  of  any 
old  straw  stack  and  of  half-rotten  piles  of  old  straw  or  hay,  are  on  high 
ground  sloping  toward  the  oast,  and  are  protected  towjird  the  west  by 
barns,  stables,  and  sheds.  The  food  consists  of  corn  from  a  corn-crib, 
which  constitutes  a  part  of  the  northern  fence  or  inclosure  of  the  yard 
occupied  by  the  barrows,  and  the  water  for  drinking  is  pumped  by  a 
windmill  from  a  deep  well,  and  conducted  through  iron  pipes  into  the 
troughs.  On  the  morning  of  January  G,  one  of  the  ban'ows  was  found 
dead,  and  presented  at  the  2)0fit  mortem  examination,  which  was  made 
immediately,  just  such  morbid  changes  as  are  characteristic  of  swine 
plague.  The  infectious  principle,  it  is  supi)osed,  had  been  introduced 
by  some  horses  which  were  running  at  large,  jumping  fences,  and  in 
the  habit  of  visiting  all  the  swine-yards  and  corn-ciibs  in  the  whole 
neighborhood  in  sear<?h  of  com.  i\lr.  Brauer,  to  avoid  greater  losses 
after  that  one  barrow  had  died,  sold  and  shipped  immediately  forty-six 
of  his  barrows,  so  that  only  thirteen  animals  remained  in  the  north- 
ern yard.  The  latter  was  cleaned  at  once,  and  disinfected  by  a 
liberal  sprinkling  with  diluted  carbolic  acid  once  a  day,  on  January  0, 
7,  and  8.  The  tliirteen  barroAvs  in  the  northern  yard  and  the  eighty 
sows  in  the  southern  yard  have  remained  healthy,  and  no  new  cases 
have  occurred. 

JVIr.  Swigart,  in  Talmyra  ToAvnship,  kept  his  hogs  and  cattle  (steei^ 
to  be  fiittened)  in  a  yard  which  contained  two  old  straw  stacks,  and 
w^as  well  littered  with  half-rotten  straw  and  hay.  When  I  visited  his 
place  the  first  time,  on  the  14th  of  January,  fourteen  hogs  had  died, 
several  were  sick,  and  some  apparently  yet  healthy.  The  first  ciises 
Jiml  oc(;urred  only  a  week  or  two  previous.  The  disciised  hogs  were  iill 
bleeding  from  the  nose.  L  advised  j\lr.  Swigart  to  immediately  sei)apate 
the  apparently  healthy  animals  from  the  sick  ones  by  removing  them 
to  a  non-infected  place,  and  give  to  each  animal  twice  a  day  about 
ten  drops  of  carbolic  acid  in  the  water  for  drinking.    This  adAice  was 
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complied  with,  and  none  of  the  animals  removed  from  the  infected  yard 
became  diseased. 

Mr.  Dillon,  one  and  three-qnarters  miles  north  of  Champagin,  had  lost 
two  pip:s  diseased  with  swine  plague  on  Juno  10,  on  which  day  he  re- 
moved his  small  herd  of  fourteen  head  to  a  non-infected  locality.  No 
other  deaths  had  occurred  when  I  left  Champaign  on  July  5. 

II.   TREAT3IENT. 

In  regard  to  treatment  no  new  discoveries  have  been  made,  but  my 
views,  expressed  in  my  first  report,  have  been  very  much  conlirmed. 
Good  care,,  clean  and  uncontaminated  food  and  water,  strict  separation 
from  diseased  animals,  and  scrupulous  cleanliness,  so  as  to  prevent  the 
animals  from  satisfying  their  vitiated  appetite  for  excrcDients  and  urine, 
and  from  introducing  thereby  iiito  their  organisms  more  and  more  of 
the  infectious  principle,  go  a  good  ways  in  preventing  an  attack  of 
swine  plague  from  becomhig  very  malignant  and  in  facilitating  a  recov- 
ery. Medicines  seem  to  be  of  little  avail — at  least* everything  that  has 
been  tried  without  any  prejudice  has  failed  to  produce  visible  good  re- 
sults. Patent  nostrums  and  secret  medicines  have  done  more  harm 
than  good.  Mr.  Iloyt,  of  ]\Iendota,  informed  me  that  one  of  his  neigh- 
bors, who  had  extensively  invested  in  "Eureka  Specific,'*  had  lost  in 
proi>ortion  more  hogs  than  anybody  else  in  the  neighborhood  that  had 
not  used  any  medicines  whatever. 

If  it  is  intended  to  stamp  out  the  disease,  any  treatment  of  the  sick 
animals  should  be  prohibited  by  law,  unless  a  sufficient  bond  is  given 
to  cover  any  i)Ossible  damage  that  may  result,  because  the  treatment  of 
such  a  contagious  or  infectious  disease  always  involves  great  danger  in 
so  far  as  it  tends  to  preserve  the  infectious  i>rinciple  and  facilitates  the 
spreading  of  the  plague.  To  destroy  the  cause,  or,  what  is  the  same, 
the  infectious  or  contagious  elements,  wherever  and  in  whatever  shape 
and  form  or  substance  it  may  exist,  is  the  only  rational  way  of  dealing 
with  such  diseases.  Swme  plague  should  and  ought  to  be  treated  the 
same  as  rinderpest  or  cattle  plague,  pleuro-pneumonia  or  lung  plague, 
glanders,  and  farcy.  The  most  thorough  and  di^cisive  measures  are  in 
the  end  the  clieapest. 

liespectfullv  submitted. 

IT.  J.  DETMERS,  T^  S. 

Chicago,  III.,  July  25, 1S79. 


SUPPLEMENTAL  REPOPT. 

Sm :  Immediately  after  you  re-employed  me,  on  the  Sth  of  October 
last,  and  instructed  me  to  resume  the  investigation  of  swine  plague,  I 
took  the  necessary  steps  to  obtain  reliable  information  as  to  where  the 
disease  might  be  prevailing  to  such  an  extent  as  to  aftbrd  sufficient 
material  for  my  purpose,  and  soon  learned  that  the  dit^ease  existed  in 
several  counties  in  Illinois  ami  AVisconsin,  within  a  radius  of  two  hun- 
dred miles  from  Chicago.  For  several  reasons  I  chose  as  a  suitable 
locality  for  my  investigation  the  county  of  Henderson,  in  the  western 
part  of  the  State  of  Illinois,  and  on  the  eastern  bank  of  the  ^Mississippi 
Kiver,  notwithstanding  sufficient  material  might  have  been  found  much 
nearer  my  home — for  instance,  in  the  county  of  La  Salle.  Every  county 
and  everj'  placo  in  this  State,  in  which  swine  plague  is  or  has  been  i)ro- 


Digitized  by 


Google 


390         REPORT   OF   THE   COMMISSIONER   OF   AGRICn.TURE. 

vailin-ix,  contains  one  or  more  reiulei'ing-tanks,  and  iiien  avIio  .speoulate 
iil)on  the  crtnlnlity  of  tijc  fanner  wlien  in  di.stirss,  ami  Iry  lo  >^eJI  hiii; 
a^snrecnre  lor  lio<j^  cholera ■' at  an  ciionuoa.s  price.  1  know  a  lar^e 
number  of  farmers  who  paid  Irom  $30  to  $60  for  a  worthless  pi-escrip- 
tion,  and  others  avIio  paid  as  mucli  as  SIOO  for  worthless  medicines, 
composed  of  substances  that  can  be  bou.i^lit  in  the  market  for  about  8^>. 
These  persons — the  tank-men  and  the  ''sure-cure  men" — find  it  in  their 
interest  to  keep  the  farmer  ignorant,  to  prejudice  his  mind,  and  to  pre- 
vent, if  ])ossible,  a  thoroui^h  investi,2jatiou.  So  it  hap])ens  that  many 
farmers  <li'ny  the  existence  of  tlie  disease  if  apin'oaclad  by  a  stranger, 
or  are  asked  (juestioiis  concern i ].?;»•  liie  health  of  their  hogs.  A  gi^eat 
many  farmers  have  also  anoth(^r  nujtive  for  keeping  the  e:vistence  of 
swine  plague  a  seen^t.  They  s<»ll  their  hogs  and  ])igs  for  whatever  they 
can  get,  and  ship  them  to  Ciiicago  as  so<»n  as  the  well-known  disease 
malvcs  its  appearance.  In  (JUicago,  however,  t]:e  city  board  of  health 
is  at  present  u:ore  vigilant  thuu  ronnerly,  aud  condemns  a  few  diseased 
hogs  almost  every  di\\\  Tiiis  iias  had  a  good  eiiect,  in  so  far  as  the 
])uyers  have  become  a  little  sljyer  and  more  careful,  and  refuse  to  buy 
every  diseased  animal  tliat  i.^  o tiered  ;  they  have  also  commenced  to  in- 
quire wliere  the  diseased  hogs  are  sliij)])ed  from,  and  where  swine  plague 
is  existing.  The  farmers  and  c(;U7Kry  dea](»rs  who  send  them  are,  there- 
fore, interested  in  denying  and  coiiei^ui i:g  the  existence  of  the  disease. 
Some  farmers,  to  my  cenain  knowledge,  have  even  stooped  so  low  as 
to  sell  and  shij)  their  diseased  hogs,  not  in  tlieirown  name,  but  in  that 
of  some  irresponsible  person,  and  chm't  like  to  hear  swine  plague  men- 
tioned. Conse({aeni]y,  any  investigation  of  the  disease  is  exceedingly 
dinicult  and  ahnost  iini)os.-ii'Ie,  unless  the  investigator  is  either  per- 
sonally kn(>v/n  or  introaaeed  by  a  eitizc]!  who  conihiands  the  confidence 
of  his  coinm unity.  XoV  being  pevsonally  acquainted  in  any  of  those 
counties  in  which  the  (ii^ease,  according  to  information  received,  was 
prevailing  to  an  extent  sutJicient  for  my  }>ur})0se,  1  cliose  a  place  where 
I  could  ])r()ci'ie  such  an  introiUiction.  I  ha]>])ened  to  be  acquainted 
with  one  of  the  most  ]>romiiient  and  inthientiai  citizens  of  Henderson 
county,  i^dr.  Jajues  Peterson,  at  Oquawka,  v»]io,  on  corresponding  with 
him,  iiiviled  me  to  his  ]>hice,  staled  tluit  he  would  take  great  interest  in 
my  investigation,  and  ])romised  to  go  wiih  me  through  tlie  county  and 
introduce  me  to  tlie  farmers  wiiose  herds  liad  become  afiected.  llis  in- 
vitation, of  course,  was  accei)ted,  and  as  his  ])romise  has  been  fully 
redeemed,  his  kind  oiler  lias  considerably  facilitated  my  work.  One 
other  reason  iu<luced  me  to  select  Henderson  County.  I  considered  it 
of  some  importance  to  observe  tlie  disease  in  different  localities,  dilTer- 
ent  at  least;  as  to  soil  and  drainage.  In  most  of  the  ])iaces  in  which  J 
carried  on  my  former  investigations,  the  soil  is  entirely  different  from 
that  of  Henderson  (,'ounty,  whieh  is  very  sandy,  especially  along  the 
3rississi]i])i  Hiver.  Champaign  County,  ibr  instance,  is  almost  level, 
and  the  soil  is  a  rich  black  ioani;  Lee  County,  or  at  least  that  portion 
of  it  in  which  1  investigated  last  winter,  is  somewhat  similar,  only  more 
undulating  and  better  drained  ;  Stevenson  Ccmnty,  in  the  neighlx>r]iood 
of  Freejxu't,  is  still  more  undulating,  and  Fulton  C/onnty  Ls  again  sonie- 
Avhat  similar  to  Cham])aign. 

Ill  my  former  investigations  of  swine  plague,  I  made  it  my  priueiiml 
object  to  ase(^riain  tlie  nature  and  the  workings  of  the  morbid  ])rocess, 
and  the  real  cause  or  causes  of  the  disease  and  its  s])reading.  In  resinn- 
ing my  investigation  this  fall — in  October  last — I  thought  it  would  l»est 
serve  the  ])nr]K)se  to  nmlce  it  a  special  ob/jcct  to  obtain  or  to  search  for 
such  results  as  are  of  an  immediiite  and  practical  value  to  the  fanner, 
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pork  producer,  and  SAvino-breeder.  In  other  words,  to  ascertain  as  far 
I>os8ible  the  means  or  media  by  which  swine  plague  is  actually  and  prin 
cipally  spread  iVom  i>lace  to  plac'c,  from  herd  to  herd,  and  to  learn  by 
observation  and  experiment  what  maybe  done  by  the  individual  iarraer 
and  swine-breeder  to  protect  his  herd,  and  to  etiectually  prevent  the 
spreading  of  the  plague,  or  to  stop  its  progress.  I  made  it  also  an  object 
to  dec'ide,  by  means  of  experiment  and  observation,  whether  the  morbid 
prmtess,  once  developed,  can  be  arrested  by  a  simple  medical  treatment 
— such  a  one  as  can  be  applied  by  the  farmer— or  not.  Before  I  state 
th<*.  results  of  my  present  investigation,  it  may  be  in  order  to  first  make 
a  few  general  statements,  and  to  give  the  facts  and  observations  upon 
which  those  conclusions  have  been  based,  so  as  to  enable  the  reader  to 
judge  without  bias,  and  to  form  an  opinion  of  his  own,  I  may  also  be 
allowed  to  state  that  to  obtain  these  facts  and  make  these  observations 
1  have  visited  twenty-live  different  herds  of  swine  in  different  parts  of 
Henderson  County,  and  several  of  them  irom  four  to  eight  times ;  have 
made  lifteen  pont  mortem  examinations ;  subjected  to  a  special  treatment 
six  different  herds,  namely,  those  of  Messrs.  Kennedy,  Gilchrist,  Kice, 
Morris,  Beaty,  and  Graham ;  and  have  experimented  on  three  healthy 
pigs,  specially  procured  for  that  puqiose.  It  may  further  be  stated  that 
the  disease  is,  or  was,  prevailing  this  fall  and  winter,  or  from  October 
13  till  the  present,  in  a  much  milder  form  in  Henderson  County,  a  few 
herds  excepted,  than  it  was  last  year  at  the  corresponding  season  in  the 
counties  of  Champaigii,  Stevenson,  Fulton,  and  Lee.  At  any  rate,  the 
prevalence  of  the  disease  was  not  as  general,  its  spreading  was  not  as 
rapid,  and  the  mortality  was  not  as  gi'eat  as  during  the  same  months 
of  last  year  in  the  counties  named.  The  morbid  process,  too,  in  a  ma- 
jority of  cases  at  least,  was  found  to  be  limited  almost  entirely  to  the 
organs  of  the  chest  (lungs,  pleuras,  and  heart),  and  to  the  lymphatic 
system ;  while  last  year  serious  morbid  changes  in  the  intestines,  such 
as  ulcerous  tumors  in  the  ( leeum  and  colon,  presented  themselves  in 
about  75  per  cent,  of  JiU  the  cases  examined,  in  addition  to  the  morbid 
changes  invariably  found  in  the  respiratory  organs.  This  greater  leni- 
ency of  the  disease  must,  of  course,  be  taken  into  consideration  in  judg- 
ing the  residts  of  the  experiments,  and  the  effect  of  the  measures  of  pre- 
vention and  of  the  medical  treatment. 

Still,  notwithstanding  this  greater  leniency  and  the  frequent  absence 
of  conspicuous  morbid  changes  in  the  intestines,  numerous  examinations 
of  living  animals,  Mteen  pout  mortem  examinations,  and  repeated  micro- 
scopic investigations  have  convincx»d  me  that  the  disease  prevailing 
this  fell  and  winter  among  the  swine  in  Henderson  County  is  exactly 
the  same  swine  plague  found  last  year  in'  the  counties  of  Champaign, 
Stevenson,  Fulton,  and  Lee,  only  this  yeai^'s  epizootic  is  milder,  and  the 
digestive  organs,  but  especially  the  colon  and  caecum,  are  less  frequently 
affected,  which  may  account  for  the  decrea*sed  malignancy  or  fewer 
deaths  <nnd  the  slower  spreading,  because  the  infectious  principle  is 
always  tlie  most  concenti'ated,  or,  what  is  the  saine,  the  disease-produc- 
ing germs,  the  Schizomycetes  or  bacillus  germs,  as  I  have  called  them 
before  (perhaps,  erroneously,  cf.  below),  are  always  the  most  numerous 
in  the  excrements  of  aninmls  in  which  the  morbid  process  is  prominently 
developed  in  the  intestinal  canal.  The  duration  of  the  disease  in  the 
individual  animals,  or  the  time  which  elapses  fix)m  the  appearance  of 
the  first  symptoms  till  a  termination,  either  in  death  or  ctmvalescence, 
is  reached,  seems  also  to  average  a  longer  time  this  winter — in  Hender- 
son County  at  least — than  last  year  at  tlie  other  places  named.  Several 
circumstances,  undoubtedly,  have  combined  to  produce  this  result.    Last 
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winter,. particularly  in  the  latter  part  of  December  (1878)  and  in  the 
month  of  January  (1879),  the  temperature  of  the  atmosphere  was  very 
low ;  it  snowed  considembly ;  the  snow  became  very  deep  and  covered 
the  ground  for  a  long  time ;  consequently,  everythiug  on  the  surface  of 
the  ground  remained  unchanged  and  unmoved,  and  the  evaporation  of 
moisture  was  very  limited.  The  disease-producing  germs,  or  the  Schiz- 
omycetes,  which  constitute  the  cause  and  infectious  principle  of  swine 
plague,  although  not*  immediately  and  necessarily  destroyed  by  frost 
and  snow — recent  developments  have  shown  that  these  germs  may  re- 
tain their  vitality  for  a  considerable  length  of  time  even  if  imbedded  in 
ice— were  prevented  from  rising  into  the  air,  and  thus  from  being  carried 
by  winds  from  one  place  to  another,  neither  could  the  same  be  conveyed 
from  one  herd  to  another  in  streamlets  and  currents  of  water,  because 
everything  was  frozen  and  covered  with  snow;  consequently,  these 
germs  or  Schizomycetes  could  not  propagate ;  they  were  kept  dormant 
or  in  a  state  of  rest,  and  there  can  be  no  doubt  that  a  great  many,  per- 
haps most  of  them,  were  thus  prevented  from  finding  their  proper  nidus 
and  therefore  perished.  Consequently,  in  the  latter  part  of  the  winter, 
1879,  but  little  disease  was  existing.  The  plague  had  almost  died  out 
everywhere.  Toward  si>ring,  however,  sporadic  cases  made  their  ai>- 
I)earance,  especially  at  the  borders  of  timber  lands  and  in  swine  yards 
and  pastures  which  contained  old  straw  stacks,  or  something  of  a  simi- 
lar nature  calculated  to  give  shelter  and  protection  and  the  means  of 
propagation  (warmth  and  moisture)  to  the  Schizomycetes  or  disease- 
producing  germs.  From  such  centers,  at  the  close  of  last  winter  when 
snow  and  frost  disappeared,  the  disease  commenced  slowly  to  spread, 
but  in  the  spring  nearly  every  week  or  ten  days  a  i)ouring  rain  set  in 
and  probably  washed  away  most  of  the  germs  or  Schizomycetes  which 
existed  at  places  accessible  to  swine,  or  at  which  a  chance  was  given  to 
enter  the  organism  of  a  hog  or  pig  with  the  food  or  water  for  drinking. 
Be  that  as  it  may,  one  thing  is  certain,  immediately  after  a  heavy  or 
pouring  rain  a  perceptible  stop  or  cessation  could  be  observed  in  the 
spreading  of  the  disease,  while  each  time  after  the  lapse  of  about  a  week 
a  renewed  spreading  took  place,  to  be  interrupted  only  by  the  next  heavy 
or  pouring  rain.  Thus  the  plague  made  but  little  progress  until  the 
pouring  rains  became  less  frequent  or  ceased  altogether,  or  till  July  and 
August,  when  a  drier  season  set  in,  in  which  heavy  dews  took  the  place 
of  heavy  rains ;  but  even  then,  in  midsummer,  swine  plague  failed  to 
make  as  rapid  progress  as  a  year  ago  (1878),  because  the  season  very 
soon  became  too  dry  to  be  favorable  to  a  rapid  and  extensive  propaga- 
tion and  dissemination  of  the  disease-producing  elements.  Further, 
during  last  fall  and  the  larger  part  of  the  present  winter,  the  season, 
with  brief  interruptions,  has  been  very  dry,  at  any  rate  in  Henderson 
County;  and  it  seems  a  dry  season  is  not  at  all  favorable  to  the  propa- 
gation of  swine  plague,  unless  drainage  is  very  poor  and  the  soil  is  iu- 
clined  to  be  wet.  Carefid  observation  has  convinced  me  that  continued 
dry  weather  on  the  one  hand  and  pouring  rains  on  the  other  have  a 
decided  tendency  to  reduce,  and  a  common  wet  spell,  brought  about  by 
repeated  light  rains — a  few  of  about  a  week's  dumtion  were  exi)erienced — 
wUl  invariably  i)romote  the  spreading  of  the  disease.  If  it  is  taken  into 
consideration  what  has  been  ascertained  in  regard  to  the  nature  of  the 
Schizomycetes,  and  the  manner  in  which  they  are  conveyed  fit>m  herd 
to  herd,  and  from  animal  to  animal  (c/.  below),  no  explanation  will  be 
necessary. 

Whether  the  circumstances  just  related  have  also  diminished  the  in- 
tensity of  the  infectious  principle  or  the  vitality  of  the  Schizomycetes 
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by  not  afibrding:  favorable  conditions  for  development  and  propagation, 
or  snffieiently  frequent  changes  fi'om  within  to  without,  and  vice  versa, 
of  the  animal  organism,  as  seems  to  be  the  case,  or  whether  they  have 
only  reduced  the  number  of  those  microscopic  i)arasites  by  causing  a 
great  numy  to  perish,  or  denying  them  an  opportunity  to  reach  their 
]>roper  nidus  or  place  of  development  in  the  body  of  a  hog,  will  bo  very 
difficult  to  decide,  and  is  practically  immaterial. 

At  first,  it  appeared  that  the  disease  was  milder  only  in  Henderson 
County,  and  I  thought  the  sandy  soil,  the  hilly  or  somewhat  broken  sur- 
face neai*  the  Mississippi  River,  and  the,  therefore,  more  perfect  drainage 
might  have  something  tx)  do  with  it;  but  this  probably  is  the  case  only 
to  a  very  limited  extent,  because  reliable  people  have  assured,  me  that 
the  disease  was  la^st  year  (1878)  just  as  malignant  in  Henderson  County 
as  in  any  other  place.  Still,  the  sandy  soil,  good,  drainage,  &c.,  is  prob- 
ably not  altogether  without  influence,  especially  if  the  season  is  inclined 
to  be  dry,  for,  even  during  the  present  winter  (1879-'80),  the  disease 
proved  to  be  more  malignant  in  the  eastern  parts  of  the  county,  in  the 
vicinity  of  Biggsville,  where  the  soil  is  darker  and  heavier  and  the  sur- 
face less  broken  than  further  toward  the  ]Mississippi. 

One  other  circumstance  may  also  have  contributed  somewhat  in  caus- 
ing swine  plague  to  be  more  lenient  this  year  than  a  year  ago.  All  con- 
tagions and  infectious  diseases,  in  order  to  ali'ect  an  animal,  seem  to 
require  in  the  latter  a  certain  degree  of  predisposition ;  in  other  words, 
the  disease-producing  Schizomycetes,  in  order  to  be  able  to  i)roduce  mor- 
bid changes,  seem  to  require  certain  conditions  which  do  not  exist  in  the 
same  degree  in  everj^  animal,  and  which,  to  all  appearances  at  least, 
may  even  be  entirely  absent  in  some  few  animals,  or  may  become  par- 
tially or  fully  exhausted,  or  completely  destroyed  under  peculiar  circum- 
stances; for  instance,  by  a  previous  attack.  Furthe*',  it  is  well  known 
that  on  the  first  appearance  of  almost  every  contagious  or  infectious 
disease  those  animals,  as  a  rule,  become  atiected  hrst  and  succumb 
soonest  which  possess  the  gTcatest  predisposition  or  offer  the  most 
favorable  conditions  for  the  development  and  the  eiiectiveness  of  the 
infectious  principle.  Swine  plague  does  not  seem  to  make  an  exception. 
Wherever  it  prevailed  very  extensively  a  year  ago,  it  may  be  presumed  that 
thehogs  andpigs  which  possessed  a  special  predisposition,  or  offered  very 
favorable  conditions,  and  became  exposed  to  the  iniluence  of  the  infectious 
principle,  contracted  the  disease  and  have  since  died,  and  consequently 
are  out  of  the  way;  that  most,  if  not  all,  of  the  older  hogs  at  present 
existing,  especially  as  the  disease  prevailed  last  year  almost  everywhere, 
are  animals  with  comparatively  little  predisposition ;  and  that  the  pigs  borji 
since  last  spring  and  now  living  are  mostly  the  oiVspriug  of  sows  which 
were  not  much  predisposed,  or  did  not  offer  very  favorable  conditions 
for  the  development  of  the  disease.  That  such  a  diil'erence  as  to  predis- 
position must  exist  becomes  patent  by  the  fact  that  in  nearly  every 
affected  herd,  no  miitter  how  malignant  the  disease  may  prove  to  be, 
one  or  a  few  animals  will  either  remain  exempted  altogetlier  or  will  con- 
contract  the  diseai^e  only  in  a  very  mild  form,  and  reco\  er.  It  receives 
also  some  additional  confirmation  by  the  fact  that  Avherevcr  swine 
plague  makes  its  appearance  for  the  first  time  it  usually  proves  more 
malignant  than  at  places  at  which  it  has  been  prevailing  year  after  year, 
provided  the  quantity  and  intensity  of  the  infectious  principle  are  about 
the  same.  In  Henderson  County  the  disease  has  been  an  almost  regidar 
visitor  for  twenty-seven  years,  and  in  Southern  AVisconsin  it  is  a  com- 
])aratively  new  disease.  According  to  a  letter  received  in  December 
(1870)  from  a  reliable  pei^sou  in  Bloomington,  Grant  County,  AViscou- 
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Kin,swino  pLii^iio,  nolwitlistaiHliiiff  a  vory  sinnll  ])p;'iniiin.2^ — if.  wns  intm- 
diicrd  l)v  oiH'  discjuscd  \}\ix  iVoin  Jowa — in  Ninciuhcr  Inst  rjiusod  very 
{severe  losses  there. 

FACTS    AND    OBSERVATIONS    ILLUSTRATINCr    THE    MEANS    BY    WHirn 
SWINE  BLAGT^E  IS  SPREAD. 

1.  Mr,  Kennedy^^hcrd,  Rozctta,  JTeuflcrson  County^  Till  twin, — T  made  my 
first  visit  to  Mr.  Kennedy's  place  on  October  14,  and  found  a  few  eases  of 
HWine  pla^iiie.  His  lioffsliad  been  all  ri^lit  till  within  a  few  days.  Tlie 
disease  had  been  introduced  by  three  animals  recently  bought  out  of  an 
infected  herd. 

2.  Mr,  FoncarcTs  herd,  near  Sagctown, — I  was  at  Mr.  Forward's  place 
on  October  20.  He  has  no  near  iiei^hbors.  His  farm  is  a  very  large  one, 
somewhat  isolated,  and  situated  at  the  head  of  several  ravines.  Con- 
sequently several  small  streamlets,  so  abundant  in  Henderson  County, 
have  their  source  on  the  farm,  ami  only  one  has  its  source  above,  and 
runs  through  it.  Tlie  ]>iece  of  ground  used  by  Mr.  Forward  as  a  hog 
l)asture  is  iianked  on  three  sides  by  timber,  and  his  herd  of  swine,  thus  ♦ 
somewhat  protected  by  the  lay  of  the  land  against  nn  invasion  of  swine 
plague,  reniained  exempted  from  that  disease  until  last  year.  Three- 
quarters  of  a  mile  from  Mr.  Forward,  situated  at  the  head  of  a  ravine, 
which,  however,  does  not  extend  through  the  farm,  is  a  rendering-tank, 
where  dead  hogs  are  rendered  up  into  grease  or  lard-oil.  At  the  tank 
the  carcasses  are  cut  up,  pieces  are  frequently  lying  about,  and  those 
parts  which  do  not  contain  any  grense  or  wliich  are  not  worth  tanking, 
such  as  the  lungs,  intestines,  ^c,  i)arts  which  usually  constitute  the 
principal  seat  of  the  morbid  process,  are  thrown  into  the  ravine,  and 
are  washed  awny 'by  tlie  water  if  the  season  is  rather  wet,  or  remain 
where  they  are  thrown  till  it  rains.  Further  do^vn  this  ravine  unites 
with  another  one,  and  these  two  united  form  a  small  creek,  which 
empties  into  the  ]\Iississip|)i  ]?i  ver.  Every  herd  of  swine  that  had  access 
to  that  creek  became  alfected,  and  nearly  every  aninial  died.  According 
to  Mr.  Forward's  statement,  hi^  herd  of  swine,  about  two  hundred  head, 
remained  exempted  from  swine  plngue  till  last  winter  (1878-'79).  One 
morning  he  found  in  his  hog-lot  the  head  of  a  dead  hog,  deposited  there, 
lie  thinks,  by  a  dog,  which  picked  it  up  at  the  rendering-tank.  When  he 
found  it  his  hogs  Avere  already  feeding  on  it.  Exactly  six  days  later 
some  of  his  hogs  exhibited  symptoms  of  swine  plngue,  soon  a  great  many 
became  affected,  and  finally  nearly  every  hog  and  pig  of  his  herd  died. 

3.  Mr.  Jiohcrt  llodsoUj  a  storekeei)er  in  O(]uawko,  nmde  the  following 
statement : 

I  liavo  a  firm  on  tln^  Panics  of  H^iulc  r.-:oii  Kivor,  .'ind  last  year  ki'i)t  quite  a  herd  of 
hogs.  Ono  nioniiiv:^  I  found  ]oil<»vd  at  uiy  lio;r-L)t,  M'liicli  Joins  tin'  river,  a  dcul  ho;i;, 
wiiich  had  coun^  down  stream,  and  lnHlprvd»;i1»Iy  Ihm^ii  tliruwn  in  sompdistanre  abov.'. 
My  lions  dis(;oV('rod  il  eaiiicr  than  1,  smd  were  fetidin":  on  tho  carrass  when  I  came. 
Ten  days  later  they  commenced  to  die.     My  loss  amounted  to  fully  ^1,500. 

4.  Mr,  ir.  H,  Lord,  who  lives  in  Warren  County,  on  the  county  line 
between  A\' iirren  and  Henderson,  stated  to  me  on  Ocitober  24  that  ho 
hod  had  no  disease  among  his  hogs  since  18G2  excei)t  two  years  ago, 
when  swine  jdague  was  conmiunicaUMl  to  his  herd  by  a  drove  of  hogs, 
wliich  came  from  an  infectcHl  herd,  and  was  ])ermitte(U  in  his  alwencv, 
to  stay  over  night  in  his  hog-lot.  That  his  swine  (his  herd  is  not  a  large 
one,  and  averages  only  about  titty  or  sixty  head)  remained  exen»])t  fix)m 
swine])lagiie  every  y(*ar  excei>t  two  years  ago,  notwithstanding  the 
disease  prevailed  in  his  neighborhood  annually,  is  accounted  for  by  Mr. 
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Ijord  as  follows:  His  ho^Mut  is  oa  hiffli,  dry,  and  Imre  jx^onnd ;  o^mlaiiis 
neither  straw-stacks,  rubbish,  half-roUen  jnannrc,  ncn^  pools  of  sfji^nant 
water,  and  is  kept  as  clean  as  ])racticablc.  I'nrtlier,  his  hoj^s  and  pigs 
are  always  confined  to  this  yard,  and  are  never  allowed  to  run  at  laige; 
they  receive  their  water  for  drinking  regularly  from  a  good  well,  and 
their  food  from  a  corn-crib,  situated  in  the  northeast  comer  of  the  hog- 
lot.  (I  inspected  his  place  afterwards,  and  found  things  exactly  as 
stated.) 

5.  Messrs.  Moir  and  Peterson  several  years  ago  were  engageil  in  the 
distillery  business,  and  fed  about  2,000  hogs.  Their  hog-pen,  w^hich  is 
still  standing,  but  has  not  been  used  for  several  yeai-s,  is  three  hundred 
feet  long,  and  situated  close  to  the  bank  of  the  Mississippi.  Swine 
plague  broke  out  auioug  their  hogs  and  caused  a  heavy  loss.  Several 
times  it  subi^ided,  or  was  temporarily  stopped  by  a  liberal  use  of  chloride 
of  lime,  employed  not  only  as  a  disinfectant  and  used  externally,  but 
also  fed  to  the  hogs  by  mixing  considerable  quantities  of  it  with  the  slop. 
As  soon,  however,  as  the  use  of  the  chloride  of  lime  was  discontinued, 
the  disease  invariably,  in  about  a  week,  broke  out  anew,  and  was  jnst 
as  mabgnant  as  ever.  The  expeiiment  was  repeated  several  times  with 
the  same  result.  Tiually  iNlessrs.  3ioir  and  Peterson  conceived  the  idea 
of  dividing  the  long  pen  into  a  dozen  separate  apartments  by  putting  in 
partitions,  but  the  leediog-t rough,  extending  through  the  whole  length 
of  the  building,  from  one  end  to  the  other,  and  sloping  gently  toward 
the  w^st,  was  not  divided ;  the  slop,  as  before,  was  let  in  the  upper, 
eastern  tnidy  and  ran  down  through  tlie  wliole  length  of  the  trough  to 
the  lower,  western  <Mid,  where,  linuUy,  the  refuse  vaxs  em])tied  into  the 
Mississippi.  After  this  but  very  few  cases  of  sickness  occurix^d  among 
the  hogs  in  the  ujn)er  or  eastern  divisions,  which  received  the  slop  clean 
as  it  came  from  the  distillery,  while  in  the  lower  or  western  divisions,  at 
whicli  tlie  slo])  arrived  after  it  had  passed  tlirongli  the  upper  and  mid- 
dle parts  of  tiic  trough,  and  had  been  soiled  and  contaminated  by  all 
the  hogs  in  the  apprtnieuTs  above,  nearly  every  anlinnl  became  aifected 
and  died.  Jn  tlie  lowest  cti visions  not  one  esea])ed,  Avhile  in  tlie  upper 
ones  no  dcniths  occurred.  *  It  is,  however,  but  justice  to  state  that  Messrs. 
Moir  and  Peicvson,  lindiug  much  more  sickness  in  tlie  lower  than  in  the 
upper  part  of  tlie  building,  soon  commenced  to  use  tlie  lowest  division 
as  a  kind  of  hospital,  and  used  it  almost  exclusively  lor  sick  hogs  taken 
out  of  the  upper  and  middle  divisions,  which,  of  course,  accounts  to 
some  extent  for  the  slight  mortality  in  the  upjier  and  middle  divisions 
of  the  building,  andexplaiusAvhy  every  animal  died  in  the  lowest  divis- 
ion, but  it  does  not  account  for  the  numerous  deaths  in  the  second, 
third,  and  fourth  lowest  divisions. 

0.  Mr.  tSam.  Whiteman^  near  liozetta,  had  swine  plague  in  his  herd  a 
year  ago  last  winter,  and  disposed  of  every  hog  and  pig  he  could  find 
on  the  i)lace.  lie  intended  to  commence  anew,  and  bought  twenty  head 
of  healthy  shoats.  After  receiving  them  one  dead  pig,  belonging  to  his 
old  herd,  was  found  stitf  and  fn)zon  in  a  fence-corner,  where  it  had 
died.  It  was  inniiodiately  buried  three  feet  deep,  but  in  frozen  gi<uind, 
and  there  the  carcass  remained  frozen  till  the  latter  part  of  winter,  when 
it  was  found  unburied  and  consumed  by  the  twenty  healthy  shoats- 
Ten  days  later  the  shoats  commenced  to  die  of  swine  plague. 

7.  Captain  William  Morris^  in  Bald  Bluii*  Townshi]),  near  the  county 
line  between  Henderson  and  Warren,  gave  me  the  following  infonna- 
tion :  Near  his  farm.  Snake  Creek  empties  into  the  north  branch  of  Hen- 
dei'son  Jtiver.  About  two  yeai^s  ago  somebody  slumped  two  loads  of 
dead  hogs  inti>  Snake  Creek,  six  miles  above  its  junction  with  tlie  river. 
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The  stench  soon  became  almost  unbearable,  and  every  hog  or  pig  which 
liad  access  to  the  creek  or  river  became  affected  with  swine  plague.  Mr. 
Morris  at  that  time  had  a  large  herd  of  hogs,  but  he  keiTt  them  shut 
up  in  his  hog-lot  away  from  the  river,  and  his  herd  was  the  only  one 
witliin  six  miles  on  that  river  which  remained  exempt. 

8.  Mr.  Morrises  herd  of  sicine. — I  was  on  his  place  for  the  first  time  on 
October  31.  He  had  then  about  four  hundred  hogs  and  pigs  or  shoats, 
most  of  them  running  at  large  on  a  farm  of  317  acres,  and  about  forty 
or  Mty  of  his  slioats  showed  such  symptoms  as  are  observed  during  the 
first  stages  of  swine  jdague.  Only  one  animj\l  had  died  {cf.  below). 
Ho  had  bought,  and  received  on  October  18,  a  drove  of  hogs  and  shoats 
— about  thirty  head — out  of  an  infected  herd.  Some  of  the  animals  be- 
longing to  that  herd  still  exhibited  symptoms  of  disease,  but  were  con- 
sidered as  convalescent,  while  others  appeared  to  be  perfectly  healthy, 
or  showed  only  slight  traces  of  having  been  sifck.  When  1  was  there 
the  whole  drove  was  shut  up  by  itself  in  a  separate  hog-lot,  but  had  been 
driven  over  the  farm,  and  was  fed  and  taken  care  of  by  the  same  per- 
sons who  attended  to  the  other  hogs.  The  first  symptoms  of  sickness 
among  Mr.  Morris's  old  herd  were  noticed  a  few  days  ago,  probably  on 
October  25. 

9.  Mr.  Morrises  herd  again. — On  November  18,  Mr.  Morris  informed  me 
that  to  test  whether  a  wound  would  absorb  the  infectious  principle,  he 
had,  several  days  before,  contrary  to  my  advice,  castrated  a  few  (live) 
apparently  healthy  boar  pigs,  and  had  kept  them  separated  from  the  dis- 
eased portion  of  his  herd.  When  I  was  there  (on  November  18)  three 
of  these  pigs  were  d^ad,  and  a  fourth  one  was  in  a  dying  condition,  not- 
withstanding the  very  mild  form  in  which  the  disease  was  prevailing, 
especially  in  the  herd  of  Mr.  Morris. 

10.  J[/r.  Jo/mi^a^raw,  near  Biggsville,  informed  me  on  November  19  that 
liis  pigs  commenced  to  show  symptoms  of  disease  just  a, week  after  they 
had  been  marked  by  cutting  their  ears.  Swine  plague  was  prevailing 
in  the  neighborhood. 

1 1.  Mr.  FcjidarviSj  an  intelligent  farmer  and  dealer  in  cattle  and  hogs 
at  liafitan,  in  the  southern  part  of  Henderson  County,  informed  me  on 
November  24  that  a  few  years  ago  one  of  his  neighbors  lost  nearly  all 
his  hogs.  In  his  hog-lot  was  an  old  straw-stack,  which  served  as  a 
sleeping-place  for  the  animals.  A  few  months  later  this  neighbor  bought 
a  healthy  lot  of  hogs  or  shoats,  and  turned  them  into  the  hog-yard 
which  contained  the  straw-stack.  Swine  plague  very  soon  broke  out 
among  them,  and  nearly  all  died.  A  whole  year  later  this  neighbor 
again  bought  a  healthy  lot  of  hogs  and  turned  them  into  the  same  yard 
which  still  contained  the  same  old  straw-stack,  and  soon  the  disease 
once  more  made  its  appearance,  notwithstanding  the  fact  that  at  that 
time  no  swine  plague  was  prevailing  anywhere  in  the  neighborhood. 
After  this  the  neighbor  inclined  to  accuse  the  old  straw-stack  as  the 
cause  of  the  mischief,  removed  it  i)romi)tly,  cleaned  his  swine-yard  thor- 
oughly, and  kept  it  free  from  old  straw,  &c.  He  has  not  had  a  case  of 
swine  i)lague  among  his  hogs  since  the  straw-stack  ^v^as  disposed  of. 

12.  Mr.  Eicl'etVs  herd,  on  Henderson  lUver,  three  miles  liom  Oquawka. 
I  was  on  IVIr.  Eickett's  farm  on  November  9.  He  has  his  lierd  of  swine 
divided,  and  keeps  one  i^ortion,  about  thirty  head,  in  an  inclosed  yard 
on  high,  dry,  and  bare  ground,  free  fiom  straw-stacks  and  stagnant  pools 
of  water,  where  they  receive  their  water  for  drinking  from  a  well  close 
to  the  fence.  The  other  portion  of  his  herd  is  running  at  large,  and  has 
aeo>ess  to  the  river.  Among  the  latter  swine  plague  has  ma4:le  its  aj)- 
I)earance,  while  the  hogs  which  are  kept  in  the  yard  ai^  perfectly  healthy. 
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Mr.  llickett  stated  that  to  bis  certain  Icuowledgo  dead  bogs  bavo  been 
tbrown  into  tbe  river  above  and  bave  lloated  dowTi  past  his  place. 

I'X  Mr.  William  B.  Qrahamh  herd,  two  miles  from  Biofjrsville.  My 
i^T8t  visit  to  bis  place  was  on  December  29.  Mr.  Graham's  herd  con- 
sisted at  that  date  of  127  hogs  and  shoats,  a  majority  of  which  bad  been 
linged  late  in  October.  The  whole  herd  bad  the  run  of  a  large  pasture 
and  of  a  corn-stalk  field,  and  slept  till  within  two  days  in  a  huge  straw- 
stack.  Tbe  common  feeding-place  was  around  a  corn-crib  in  the  stalk- 
field,  and  the  water  for  drinking  was  obtained  from  a  small  streamlet  of 
running  water  flowing  diagonally  from  northeast  to  southwest  through 
tbe  pasture.  This  small  creek  or  streamlet  has  its  source  above,  on  the 
farm  of  one  of  JVIr.  Graham's  neighbors,  who  also  has  bis  bog-yard  or  bog- 
pasture  on  the  same  streamlet,  but  above.  In  tlie  early  part  of  Decem- 
ber, or  (more  likely)  in  the  latter  part  of  J^ovember,  swine  plague  made 
its  appearance  in  the  herd  of  his  neighbor,  who  immediately  sold  and 
shipped  bis  whole  herd,  probably  to  Chicago,  as  soon  as  he  found  his 
animals  sick  and  dying,  or  after  he  bad  lost  a  few.  In  Mr.  Graham's 
herd  the  disease  made  its  appearance,  according  to  his  statement,  on 
December  21  or  22,  but  probably  a  few  days  earlier,  because  tbe  first 
symptoms  very  likely  had  been  overlooked.  Up  to  December  29  three 
animals  bad  died,  and  were  hauled  away  early  in  the  morning  before  my 
arrival  by  the  "dead-bog  man,''  or  tank  agent.  1  found  from  twenty- 
five  to  thirty  animals  unmistakably  sick,  about  forty  or  fifty  doubtful, 
and  about  fifty  or  sixty,  to  all  appearances,  perfectly  healthy.  Among 
tbe  sick  ones,  which  were  all  such  as  bad  been  ringed — at  that  time  no 
sick  animal  could  bo  found  among  those  that  had  not  been  ringed — 
about  a  dozen  or  more  had  badly  swelled  and  ulcerating  noses,  and  pro- 
duced at  each  breath  a  snorting  or  snufiiing  noise.  Although  Mr.  Gra- 
ham, having  invested  in  "  sure-cure  medicines,"  did  not  consent  at  that 
time  to  subject  bis  herd  to  an  experimental  treatment,  or  did  not  give 
them  into  my  charge,  I  advised  him  to  separate  the  healthy  animals  from 
those  evidently  sick,  and  to  remove  tbe  former  to  a  non-infect^  place 
out  of  the  influence  of  the  infectious  principle.  When  I  visited  him 
again,  on  January  10,  he  had  made  a  separation,  but  had  moved  the 
healthiest  or  best  portion  of  his  herd  to  a  piece  of  low  ground,  full  of 
hazel  brush  and  low  scrubs,  situated  below  and  to  the  southwest  of  the 
old  bogpastiire,  and  ti*aversed  by  the  same  small  creek.  This  was  un- 
doubtedly the  very  worst  piece  of  ground  to  which  he  could  have  taken 
healthy  bogs  for  protection,  because  all  the  water  passing  through  that 
piece  of  ground  came  from  the  old  hog-pasture,  and  tho  animals  in  con- 
sequenex)  had  to  drink  infected  Avater.  On  Jaiuiary  10  most  of  the  ani- 
mtUs  taken  to  that  piece  of  ground,  and  constituting  originally  the  best 
l)ortion  of  the  herd,  had  died;  only  a  few  were  still  alive. 

14.  Mr.  CamphclFs  herd  at  Monmouth, — IMr.  Campbell  informed  me  on 
February  11  that  a  few  years  ago,  he  had  his  hog-lot  on  the  banks  of  a 
creek  j  swine  plague  broke  out  in  his  herd  and  nearly  every  animal 
died.  He  is  sure  the  disease  wa*s  communicated  to  his  herd  by  the 
carcasses  of  dead  hogs  which  floated  down  the  creek. 

The  above  facts  and  observations,  which  have  not  been  observed  by 
myself,  have  been  communicated  to  me  by  reliable  persons,  whose  verac- 
ity cannot  be  doubted.  They  corroborate  my  former  conclusions  con- 
rcniing  the  infectiousness  an(i  the  spreading  of  swine  plague,  as  state<l 
in  my  in^evious  rej>orts,  and  demonstrate  especially — 

1.  That  swine  plague,  very  pi*obably,  is  not  communicated,  at  least 
not  easily,  unless  the  infectious  principle  (the  Schizomycetes)  is  intro- 
duced eitner  into  the  digestive  apparatus  with  the  food  or  with  the 
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water  for  drinking,  or  directly  into  the  blood  through  wonnds,  sores, 
scratches,  or  external  lesions  (cf.  No.  4,  W.  H.  Lord,  and  No.  12,  Rick- 
ett). 

2.  That  the  carcass  of  a  hog  or  pig  that  has  died  of  swine  plague  will 
comiuunicate  the  disease  to  healthy  swine,  if  eaten  by  the  latter  before 
it  is  thoroughly  putrified  (cf.  No.  2,  Forward ;  No.  3,  Hodson  ;  No.  6, 
Whiteman). 

3.  That  even  frost  is  not  sufficient  to  destroy  the  infectious  principle, 
provided  the  8chizomycetes,  which  constitute  tJie  same,  are  not  expose<l 
for  8ome  time,  for  instance,  on  the  surface  of  the  ground,  &(*.,  to  the 
direct  influence  of  the  low  temperature,  but  protected  against  external 
influences  by  some  organic  substance  (ef\  No.  6,  Whiteman,  and  No.  11, 
Pendarvis.) 

4.  That  swine  plague  is  readily  and  frequently  communicated  to 
healthy  hogs  by  means  of  the  water  used  for  drinking,  if  it  is  contami- 
nated with  the  infectious  principle  either  by  the  carcass  or  parts  of  a 
carcass  of  a  dead  hog,  or  by  the  excrements,  urine,  and  nasal  discharges, 
saliva,  &c.,  of  the  diseased  animals,  and  that  in  many  places  a  gross, 
and  sometimes  even  criminal,  carelessness  is  prevailing  in  contaminat- 
ing and  infecting  the  waters  of  rivers,  creeks,  streamlets,  &c.,  by  allow- 
ing diseased  animals  to  have  access  to  them,  and  by  throwing  in  the 
carcasses  of  dead  hogs,  by  which  a  considerable  spreading  of  swine- 
])lagueis  eft'ected  [cf.  No.  2,  Forward;  No.  3,  Hodson;  No.  7,  Morris; 
No.  12,  Kickett;  No.  13,  Graham  ;  No.  14,  Caini)bell). 

5.  That  one  or  a  few  diseased  swine  can,  and  freciuently  do,  cx)mmu- 
nicate  swine  plague  to  a  whole  h^d  of  healthy  animals  by  infecting  the 
food  or  water  for  drinking  by  means  of  their  dirty  feet  and  noses,  soiled 
with  their  excrements,  urine,  nasal  discharges,  saliva,  or  blood,  as  the 
case  may  be  {cj\  No.  5,  Moir  and  Peterson ;  No.  8,  Morris ;  No.  13,  Gi'a- 
ham). 

(>.  That  every  wound,  scratch,  or  sore  on  the  surJace  of  the  body  con- 
stitutes a  port  of  entry  for  the  infectious  principle  of  swine  plague,  if 
the  latter  is  prevailing  in  the  innnediate  neighborhood  (c/.  No.  9,  Mor- 
ris; No.  10,  llagan;  No.  13,  Graham). 

7.  That  an  old  straw-stack — any  other  porous  body  undoubtedly  as 
well — may  preserve  the  intectious  principle  for  months,  and  even  for  a 
whole  year  {cf.  No.  11,  Pendarvis). 

8.  That  tlie  infectious  principle  (the  8chizomycetes^  enters  the  animal 
organism,  and  communicates  the  disease  more  readily  and  sooner  through 
external  sores  and  lesions  than  through  the  digestive  canal  or  any  other 
means  {cf  No.  9,  Morris ;  No.  10,  Kagan ;  No.  13,  Graham). 

SWITs'E  PLAGIE  NOT  LIMITED  IN  ITS  ATTACKS  TO  SWINE. 

That  swine  plague  can  be  communicated  to  other  animals  besidos 
swine  has  been  demonstrated  by  theexperhnenfs  of  Dr.  Klein,  Professor 
Law,  and  myself,  and  also  by  several  clinical  observations;  but  the 
question  as  to  whether  swine  ])la.true  can  also  be  communicated  to  human 
b(Mii.*j:s  is  yet  ninhvided,  because  such  experiments,  iiwcnlationfij  necessary 
to  (i<H*ide  that  question,  ean  be  easily  made  on  jniiiujils,  but,  for  obvious 
rctisons.  not  on  lininan  l>ein.i':s.  Asto.the  latter,  we  have  to  rely  entirely 
npoii  cliiiicnl  ohsoi'vation  and  accidental  intV'ction.  The  director  (t lie 
I:;U'  Vn)i'.  A.  (^.  (umI, sell)  and  the  fncultyof  the  Koyal  Vet(Tinary  Si-ho(»l 
;»t  hevli]),  Pnissia,  oiVicially  gave  it  as  their  o])hiion  in  a  report  beurini,^ 
d:i  t(  (.f  r\bru:ii  y  25. 1 875,  tliat  swine  plague — Niamorrliagische  Follicular' 
Dijjhthtriedcii  bickdanm^^  in  the  report — can  be  communicated  to  human 
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beiiig.s  {cf.  ^^Outachtliclier  Bericht  tteber  verdorhene  Leber icuerste^^^  com- 
muiucHted  in  GerlacU^s  ^^Archiv!  fuer  tcissciwichoftliche  nnd  praktische 
Thierheilkund€j^^  Vol.  I,  page  182).  It  may  also  not  be  ont  ot  place  to 
relate  a  case  that  occurred  last  summer  in  Knox  County,  Illinois.  A 
well-to-do  and  highly  respectable  family,  residing  near  Yates  City,  lost, 
in  last  July,  three  children,  aged  respectively  thirteen,  live  or  six,  and 
two  and  a  half  or  three  years,  of  a  disease  diagnosed  by  the  attending 
])hysicians  as  diphtheria.  The  two  remaining  children  of  the  same 
family  also  became  affected,  but  recovered.  Five  i)hysiciaiis  were  in 
attendance,  and  made  a  careful  research  as  to  the  possil)le  cause  or 
causes,  an<l  could  lind  but  one  thing  which  might  bo  construed  as  such. 
The  family  used  ice  which  had  been  t^ken  from  a  creek,  into  which, 
above,  some  hogs  (hogs  that  had  died  of  swine  plague)  had  been  thtown 
just  before  the  water  of  the  creek  became  frozen.  My  informants  are  a 
highly  respected  physician  in  Biggsville,  Dr.  Maxwell,  and  a  near  rela- 
tion of  the  afflicted  family,  Mr.  John  McKee,  who  has  a  drug-store  in 
the  same  place, 

FACTS  AND  EXPERniENTS  RELATING  TO  TREATIMENT  AND  PREVENTION. 

Considering  it  as  one  of  the  principal  objects  of  my  present  investiga- 
tion to  ascertain  what  may  possibly  be  accomplished  in  re!?ard  to  treat- 
ment and  prevention,  or  mther  as  to  arresting  the  spreading  of  swine 
plague  from  herd  to  herd  and  from  aninnd  to  animal  by  such  means  im 
sue  at  the  command  of  the  fanner,  and  can  be  emi)loyed  by  every  one 
who  possesses  common  intelligence  and  an  ordinary  degree  of  watchful- 
ness, I  made  quite  extensive  exj)eriments  with  six  dilferent  herds  of 
swine,  numbering  from  twenty-odd  animals  to  about  four  hundred,  or, 
on  an  average,  about  one  hundred  and  fifty  head  each. 

1.  yl/r.  Kennedifs  hsrd. — iVly  first  visit,  as  already  stated,  was  made  on 
October  14.  Mr.  Kennedy  kept  his  herd  of  swine,  of  twenty-odd  head, 
in  a  pasture  a  short  distance  from  his  house,  lie  had  recently  bought 
a  few  pigs  out  of  an  infected  herd,  and  thereby  introduced  the  plague 
among  his  swine.  I  found  three  sick  animals,  among  them  one  that  was 
very  sick.  These  three,  on  my  advice,  were  immecViately  taicen  out  of 
the  pasture  and  put  in  an  open  pen  by  themselves,  built  expressly  for 
them  in  the  orchard.  The  other  hogs  or  shoats  were  also  taken  out  of 
the  pasture  and  shut  up  in  a  yard,  which  had  formerly  served  as  a  cat- 
tle-yard. The  three  diseased  jngs  were  treated  with  hyiJosulidiiU*  of 
soda,  of  which  they  received  each,  three  times  a  day,  a  (lieaj)ed)  tea- 
spoonful  in  their  water  for  drinking.  I  further  instructed  Mr.  Kennedy 
to  feed  and  water  each  time,  morning,  noon,  and  nigiit,  first  his  healthy 
wheats  and  then  the  sick  ones,  and  not  to  enter  or  go  ne:ir  the  ]>(*n  or 
yard  of  the  healthy  animals  after  .he  had  been  to  the  sick  ]»igs.  .Aly 
directions,  as  far  as  1  could  learn,  have  been  faithfully  complied  with  in 
every  particular;  at  any  rate,  the  medicines  have  been  i>rom])tly  given 
according  to  my  directions.  I\ly  subsequent  visits  to  IVlr.  ICeniuHly's 
herd  were  on  October  17,  18,  21,  24,  and  27.  One  of  the  sick  ])igs  died 
on  October  23  and  another  on  0(?t()ber  26 ;  oidy  one  of  tlie  three,  recov- 
enxl,  which,  as  1  learned  aftcrwar<ls  from  Mr,  K<'nnc<ly,  was  doing  well 
;ind  was  again  with  the  herd.  Of. the  latter,  only  one  animal  (^\hihit<'d 
once  slight  vSym])tomsas  if  atVeeted — it  eongh«'d  sonie — and  altliough  my 
advice  to  se})arate  it  from  the  herd  was  not  coniplietl  with,  no  fnrther 
developments  have  taken  place.  The  sick  animal  which  reeo\'ered  ha<l 
only  a  comparatively  slight  attack  of  the  disease,  and  with  the  care  be- 
stowed upon  it — a  clean,  spaciomj  pen,  clciui  water,  and  clean  ibod— 
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^vould  probably  biivc  recovered  even  if  no  medicines  wbatever  had  beea 
ii«ed.  lu  this  herd,  tbercibre,  the  byi)osuli>hite  of  soda  probably  failed 
to  do  any  good,  altliough  it  seemed  duriug  tlie  first  week  of  the  treat- 
ment as  if  a  slight  improvement  was  observable,  due,  very  likely,  more 
to  a  change  of  quarters,  clean  water,  and  clean  food — in  the  pasture  tlio 
animals  had  access  to  a  stagnant  i)ool  of  water — than  to  the  medicine. 
{Still,  whenever  medicines  are  given,  people,  as  a  rule,  are  always  inclined 
to  ascribe  every  change  for  the  better  to  their  use. 

2.  Mr.  Gilchrisfs  herd. — Mr.  Gilchrist  lives  on  a  large  farm,  twelve  or 
thiiieen  miles  from  Oquawka,  on  the  Warren  County  line.  My  first 
visit  to  his  place  was  on  October  14.  His  herd  consisted  of  over  one 
Iiundred  head  of  hogs  and  shoats,  of  which  about  forty  showed  more  or 
less  plain  symptoms  of  disease.  Several  animals  had  died.  I  requested 
a  division  into  at  least  three  different  lots,  which  may  be  designated  as 
Xos.  1,  2,  and  3.  Lot  No.  1,  it  was  agreed,  should  only  contain  such 
animals  as  appeared  to  be  pcifectly  healthy,  and  without  any  symptoms 
of  disease ;  lot  No.  2  was  to  be  composed  of  such  animals  as  did  not  ap- 
pear to  be  perfectly  healthy,  but  did  not  show  any  plain  symptoms  of 
swine  plague;  and  lot  No.  3  should  include  all  those  animals  evidently 
sick.  Lot  No.  1,  ^Ir.  (filchrist  promised  should  be  removed  to  a  piece 
of  ground — a  small  field  without  any  water — which  had  been  planted  to 
com,  was  free  trom  any  old  straw  or  other  rubbish  which  might  i>08sibly 
harbor  any  disease-germs,  and  was  to  be  jdowed  the  next  day.  Lot  No. 
2  he  promised  to  put  in  another  uninfected  yard,  separate  from  the  reg- 
ular hog-lot  or  pasture;  and  lot  No.  3,  it  was  agreed,  should  remain  in 
the  old  hog-yard,  occupied  so  far  by  the  whole  herd.  It  was  further 
agreed  that  lot  No.  1  should  receive  twice  a  day  ten  drops  of  pure  car- 
bolic acid  in  the  water  for  drinking  for  150  pounds  of  live  weight,  and 
lots  Nos.  2  and  3  each,  three  times  a  day,  a  teas])oonful  of  hyposulphite 
of  soda  for  every  150  ])ounds  of  live  weight,  l^nough  of  each  medicine 
wiis  left  to  last  from  ihroo.  to  four  days.  When  1  made  my  second  visit, 
on  0(?tober  18, 1  found  that  only  a  part  of  the  medicine,  the  carbolic 
acid,  which  had  been  givcMi  to  tlie  whole  herd,  had  been  used,  and  that 
no  separation  had  yet:  biMMi  ofiected,  because  Mr.  (Mlchrist,  on  account  of 
sickness,  had  been,unable  to  ])erfeet  the  necessary  arrangements.  The 
field  or  piece  of  ground  intcndeil  for  lot  No.  1,  however,  had  been  plowed, 
and  was  ready  tor  the  recei)tion  of  the  animals.  The  plan  of  separation 
underwent  a  slight  change  as  to  lot  No.  3,  which  it  was  thought  best  to 
divide  again  by  imtting  the  most  seriously  aliected  annuals,  lot  No.  4, 
in  a  couple  of  oi)en  pens,  situated  in  the  barn-yard,  and  originally  built 
for  hog-pens,  but  unoccupied  for  a  long  time,  and  by  leaving  in  lot  No. 
3,  in  the  old  swijie-yard,  only  such  animals  as  were  evidently,  though  not 
dangerously,  sick.  It  was  further  decided  that  lots  Nos.  1  and  2  should 
be  treated  with  carbolic  acid,  and  lots  Nos.  3  and  4  with  hyposulphite 
of  soda.  On  the  whole  the  herd  was  not  any  worse  than  on  my  first  visit, 
except  that  a  few  more  animals  were  coughing.  Only  one  animal  hacl 
died,  and  a  post  mortem  examination  made  of  this,  but  the  result  was  not 
very  satisfac^tory  on  account  of  the  high  state  of  putrefaction.  Another 
pig,  however,  about  five  months  old,  was  killed  by  bleeding  for  the  pur- 
pose of  a  post  mortem  examination.  Kesult:  IVlorbid  changes  (hepa- 
tization) in  the  lungs,  and  enlargement  of  the  lym])hatic  glands,  as 
usual ;  a  few  uhtrrons  tumors  in  the  intestines ;  luimerous  entozoa  (alive) 
in  the  chohMlochns,  and  some  dead  worms  in  the  intestines.  Went  agjiiu 
to  Mr.  GMchrist\s  on  Ortober  21  and  24,  and  foun<l  that  all  arrangement-s, 
as  agreed  ui)on,  had  b(*en  carried  out.  Lot  No.  1  was  on  the  ])lowe<l 
ground;  lot  No.  2  in  another  separate  yard;  lot  No.  3  in  the  old  hog- 
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lot;  and  lot  ^o.  4,  composed  of  seven  very  sick  pigs,  in  a  couple  of  small 
open  pens  in  the  barn-yard,  separate  from  any  of  the  yards  occupied  by 
the  others.  The  medicines,  too,  had  been  given  according  to  directions. 
On  examining  the  several  lots  on  October  24, 1  found  in  lot  ^o.  1  a  small 
pig,  a  so-called  runt,  that  showed  symptoms  of  disease.  It  belonged  to 
lot  No.  3,  but  being  very  small  had  crawled  thro  igh  the  fence.  It  was 
immediately  removed,  and  afterwards  killed  for  post  mortem  examina- 
tion. In  lot  No.  2  a  sick  pig  was  also  found,  which  was  likewise  removed. 
In  lot  No.  3  nearly  all  the  animals  showed  more  or  less  plain  symptoms 
of  disease,  but. none  were  very  bad  or  dangerously  sick.  Lot  No.  4,  as 
stated,  contained  the  worst  cases,  and  was  originally  composed  of  seven 
animals,  but  the  number  had  been  reduced  to  fiv^e,  for  one  had  died, 
and  another  had  escaped  over  the  rather  low  fence.  Of  these  five  ani- 
mals, two,  on  examination,  proved  to  be  very  sick. 

The  post  mortem  examination  of  the  small  pig,  mentioned  above,  re- 
vealed the  usual  morbid  changes  in  the  hings  and  in  the  heart  to  a  lim- 
ited degree,  and  nothing  extraordinary  except  a  firm  adhesion  (or  union 
by  firm  connective  tissue)  between  the  posterior  part  of  the  left  lobe  of 
the  lungs  and  the  costal  pleura. 

Left  more  medicines — carbolic  acid  and  hyposulphite  of  soda — ^with 
directions  how  to  use  them,  with  Mr.  Gilchrist. 

Went  again  to  Mr.  Gilchrist's  on  October  31,  and  found  that  the  two 
very  sick  pigs  and  one  of  the  others  of  lot  No.  4,  and  a  few  of  lot  No.  3, 
had  died,  and  that  all  others  were  doing  well.  In  order  to  learn  the  final 
i-esult  I  visited  Mr.  Gilchrist's  herd  once  more,  on  December  16,  and 
found  that  no  deaths,  and  no  plain  cases  of  sickness,  had  occurred  in 
lots  Nos.  1  and  2,  with  the  exception  of  the  pig  which  was  removed 
from  lot  No.  2  on  October  24,  and  died  afterwards.  Lot  No.  2  had  been 
removed  early  in  November  to  another  yard  or  plaee,  a  piece  of  plowed 
ground.    In  lot  No.  3  comparatively  very  few  deaths  had  occurred. 

It  must  be  stated  that  during  the  whole  experiment  none  of  the  hogs 
or  pigs  received  any  water  except  such  as  was  pumped  by  a  windmill 
from  a  deep  well  Formerly  the  animals  had  access  to  a  little  streamlet 
proceeding  from  some  springs.  The  medicines  (the  carbolic  acid  and  the 
hyposulphite  of  soda)  were  given  simply  on  account  of  their  antiseptic 
and  disinfecting  properties,  because  there  w^as  reason  to  suppose  that 
the  water  used  for  drinking,  notwithstanding  it  was  pumped  from  a  deep 
well,  might  become  infected,  or  be  contaminated  by  Schizomycetes  or 
disease-germs  floating  in  the  air  while  exposed.  It  was  pumped  by  a 
windmill  into  a  large  and  open  wooden  trough,  situated  in  close  prox- 
imity to  the  pens  of  lot  No.  4,  and  adjoining  on  the  other  side  the  old 
swhie-yard,  occupied  by  lot  No.  3.  From  this  trough  the  water  was  car- 
ried in  buckets  to  lots  Nos.  1,  2,  and  4,  and  carried  by  means  of  a  pipe 
into  lot  No.  3, 

3.  i/r.  Hennj  Biceps  herd. — I  visited  Mr,  Rice's  place,  about  eight  miles 
northeast  from  Oquawka,  for  the  first  time  on  October  17.  His  hogs 
and  pigs  had  the  run  of  the  barnyard  and  of  two  large  pastures,  one  of 
which  contained  water,  and  had  also  access  to  the  stack  yard,  which 
contained  old  straw  staeks.  I  found  nine  decidedly  sick  animals,  and 
five  dead  ones.  Of  the  latter  three  were  ver>'  much  putrefied;  one  had 
died  but  two  hours  before,  and  the  other  died  while  1  was  there.  Con- 
sequently I  had  an  opportunity  of  making  two  post  mortem  examina- 
tions. The  pig  which  had  been  dead  two  hours — an  animal  probably 
six  months  old  and  in  good  condition  as  to  flesh — was  examined  first. 
The  morbid  changes  were  as  follows:  Lymphatic  glands  enlargetl,  blood 
coagidated  and  separated  into  dark  clots  and  yellowish-color^  serum, 
26  AG 
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ono-third  of  the  whole  tissue  of  the  lungs  hepatizecl,  the  nou-hepatizeil 
portions  of  the  luugs  partly  fillecl  with  tiuid  exudation  and  containing 
innumerable  small,  reddish -brown  speclvs,  caused  by  extravasations  of 
blood  (these  lungs  constituted,  in  their  mottUnl  appearance,  and  with 
their  numerous  embolic  hearths  and  extravasations  of  blood,  a  very 
characteristic  specimen,  and  1  regret  that  I  was  not  prepared  to  have 
them  photographed);  some  serum  in  chest  and  pericardium;  all  blood- 
vessels of  the  auricles  of  the  heart  turgid  with  dark-colored  blood.  In 
the  abdominal  cavity,  one  small,  incipient  ulcerous  tumor  and  numerous 
worms  ( Trichoceplialus  cromtiis) ;  in  ciecum,  numerous  ulcerous  tumors  in 
different  stages  of  development;  spleen  very  large  and  dark  colored, 
and  other  organs  destitute  of  any  morbid  featiu^es. 

The  other  animal,  a  four  months  old  boar  pig,  was  examined  immedi- 
ately after  death.  The  morbid  changes  were  as  follows :  Lymphatic 
glands  enlarged ;  blood  of  normal  color ;  considerable  exudation  (seiuim 
and  coagualtlons,  the  latter  principally  on  the  anterior  surface  of  the 
diaphragm)  in  the  chest ;  over  one  ounce  of  serum  in  the  pericardium ; 
distinctly  marked  and  fully  developed  hepatization  only  in  the  lower 
portions  of  both  lobes  of  the  lungs,  but  incipient  hepatization  or  fluid 
exudation,  and  numerous  small  red  spots  of  extravasated  blood,  each 
about  a  large  as  a  pin's  head,  everywhere  through  the  whole  pulmonal 
tissue,  but  especially  toward  the  lower  border  of  the  lobes;  the  capillary 
vessels  of  the  heart,  and  particularly  those  of  the  auricles,  turgid  with 
blood.  In  the  abdominal  cavity :  The  whole  peritoneum,  but  especii^y 
the  serous  coat  of  the  intestines,  congested,  that  is,  all  the  smaller  capil- 
lary vessels  turgid  with  dark-colored  blood ;  the  intestines  in  many 
places  agglutinated  (adhering)  to  the  walls  of  the  abdominal  cavity;  the 
liver  very  dark  and  congested ;  the  gall  thick  or  almost  semi-soUd ;  the 
mucous  membrane  of  the  stomach  wine-colored,  and  almost  black,  and 
very  much  swollen  toward  the  pylorus ;  the  mucous  membrane  of  the 
duodenum  black  and  gangrenous,  and  that  of  the  jejunum  purple  and 
wine-colored ;  a  large  number  of  ulcerous  tumors  of  various  size  in  colon, 
and  a  few  in  caecum ;  no  entozoa  or  worms. 

Neither  of  the  two  pigs  presented  any  external  morbid  changes,  ex- 
cept No.  2,  which  was  slightly  bleeding  from  the  nose  when  it  was  dragged 
from  the  place  where  it  had  died  to  the  place  where  the  post  mortem  ex- 
amination was  made. 

The  following  arrangements  were  made :  The  whole  herd,  some  sixty 
odd  head,  was  divided  into  two  lots,  No.  1  to  contain  the  apparently 
healthy  animals,  or  those  not  evidently  sick,  and  No.  2  to  be  composed 
of  seven  very  sick  animals.  On  my  arri\'al  I  found,  as  already  stated, 
nine  very  sick  pigs,  but  one  died  during  my  presence,  and  another  was 
nearly  half  a  mile  from  the  barn-yard  in  the  remotest  of  the  two  pastures, 
and  was  there  left  to  its  fate,  as  it  was  expected  to  die  within  a  short 
time.  The  seven  very  sick  pigs  or  shoats  were  shut  np  in  a  j)eu  espe- 
cially prepared  for  them,  and  lot  No.  1,  composed  of  those  animals  ap- 
parently healthy,  was  allowed  to  go  to  pasture  (the  one  nearest  the  barn- 
yard) during  the  day,  but  was  shut  up  in  the  barn-yard  duiiug  the  night, 
from  sundown  till  ten  o'clock  in  the  morning,  or  till  the  dew  had  disa|)- 
peared  from  the  grass.  The  barn-yard  was  on  high  and  dry  ground, 
perfectly  bare,  and  destitute  of  straw  sta<»k8,  half-rotten  maniu^e,  or  i)ools 
of  stagnant  water.  The  pastnre,  too,  was  destitute  of  old  stiuw,  &c., 
and  contained  no  water.  The  animals,  thorofore,  re<»oiv»'d  no  wati'r  but 
what  was  drawn  from  a  Avell  in  the  barn-yard.  Before  my  arrival  the 
herd  had  access  to  running  water  in  the  remotest  of  the  two  pastures, 
and  also  to  a  stack-yjird  which  contained  old  straw.    All  this  was  stopped. 
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Lot  No.  1  was  treated  with  eavholic  luiil  in  the  water  for  drinking,  the 
sauie  as  lot«  ]Sos.  1  and  2  at  ^ir.  irilehrist-H  ])laee,  beeause  it  was  tliouglit 
probable  that  the  animals  of  lot  Xo.  1  uii^ht  pick  u])  some  disease-pro- 
dncin^c  ^erms  either  with  their  food  or  wilh  their  water  for  drinking', 
whieh  was  exposed  in  au  open  troufijh  after  it  liad  been  i)umped  from  the 
well.  Lot  ZS^o.  li,  eoni])os(Hl,  as  mentiimed,  of  seven  sick  i)i^^s  shut  up  in 
a  pen,  was  treated  wiili  hyposniphite  ot  soda,  a  tea-si)Oonfnl  three  times 
a  day  for  every  150  pounds  of  live  weight,  in  the  water  for  drinkiuo-. 
The  lirst  dose  of  that  medicine  was  given  in  my  prestnue  in  skimmed 
milk,  ami  was  taken  by  live  of  the  sick  pigs.  One  of  them,  after  it  had 
taken  some,  commenced  to  vomit,  but  soon  went  to  the  trough  for  more. 
Two  had  no  appetite  and  refused  to  take  anything. 

The  live  dead  i)igs,  the  two  examined  included,  ^>ero  cremated  in  my 
presence  at  the  place  ^vhere  the  autopsies  had  been  made.  One  sick  pig, 
not  under  treatment,  and  api>areutly  convales(!ent,  was  examined  as  to 
temperature,  and  was  lound  to  bo  only  101. P  F. 

Went  again  to  ]\lr.  Kice's  place  on  October  18.  Tlie  sick  pig,  left 
alone  in  the  pasture,  was  dead,  and  had  been  cremated;  the  seven  sick 
pigs  in  their  pen  (lot  aSo.  2)  were  still  alive.  A  "dead-hog  man,''  that 
is,  a  man  who  travels  with  a  wagon  through  the  country  to  collect  the 
dead  hogs  from  the  farmers  for  a  rendering  establishment,  had  called  at 
noon,  and  come  into  the  house  while  the  family  was  at  the  dinner-table. 
The  stench  emanating  from  his  person  and  his  clothes  caused  the  whole 
family  to  vomit.  Xo  wonder,  therefore,  that  such  men  are  instrumental 
in  spreading  the  disease  wherever  tht^y  go.  ZMr.  Kice  had  ordered  himto 
keep  away  from  his  inemises.  There  is  cousidiMable  suspicion  in  Hen- 
derson County,  and  elsewhere,  that  tliese  '•  dead-hog  men-'  lind  it  some- 
times in  their  interest  to  inie(»t  healthy  herds  of  swine,  expecially  such 
as  are  nearly  ready  for  the  market,  and  therefore ]uomise  a  rich  harvest. 

Finding  that  all  my  arrangements  had  been  liiithfidly  carried  out,  1 
lelt  Bome  more  medicines  (carbolic  acid  and  hyi>osuli)hite  of  soda). 

Went  again  to  Mr.  Kice\s  place  on  October  21.  Of  the  seven  sick  pigs 
three  had  died,  one  had  escaped  while  the  gate  Wiisopen,  and  three  were 
still  in  the  pen  and  alive.  Of  these  latter  I  found  two  very  sick,  and 
about  ready  to  die,  while  one  was  ai)parently  imjn^oving,  and  convales- 
cent. All  the  animals  of  lot  No.  1  were  dohig  well.  My  directions  had 
been  complied  with  in  every  ]>articular. 

Made  another  visit  to  Mr.  liicc's  place  on  October  27,  ami  found  that 
all  the  diseased  i)igs  of  lot  No.  15  (tlie  seven  shut  up  in  the  pen,  and 
treated  with  hyposul[)hite  of  soda)  had  died.  The  one  that  escaped 
had  been  caught  and  again  contined,  while  all  others  (lot  Xo.  1)  which 
had  been  treated  with  carbolic  acid  in  the  water  for  drinking  were  doing 
first  rate.  »So  it  seems  that  in  this  case  the  hyposul]diite  of  soda  has 
done  no  ^ood  as  a  curative  remedy ;  even  the  one  ])ig  wliich  seemed  to  bo 
convalescent  or  improving  on  Octx)ber  21  had  died.  Afterward,  on  De- 
<'ember  18,  I  made  one  more  visit,  and  learned  that  no  loss  whatever  had 
occurred  in  lot  No.  1,  while  in  lot  No.  2  every  animal  had  die<l. 

4.  The  herd  of  Capt.  Wm.  Morriti^  which,  as  has  been  mentioned,  con- 
sisted of  about  four  hundreti  animals.  A\'hen  I  made  my  fust  visit  on 
October  t>J,  about  forty  or  iifty  animals  were  coughing,  ami  exhibited 
more  or  less  symj)t<mis  of  swine  plague.  Only  one  animal  had  died, 
and  as  it  had  been  dea<l  bnl  a  lew  hcnirs  a  post  niorfcni  exainination  was* 
made.  Morbid  chang<*s:  Kxientally  nothing  abnormal,  except  a  little 
redness  between  the  fore  legs,  internally:  Enlargement  of  the  lym- 
phatic glands;  extensive  hepatization  and  niunerous  small  extravasa- 
tions of  blood  in  the  lungsj  considerable  exudation  in  thenotyethepar 


Digitized  by 


Google 


404    REPORT  OF  THE  COMMISSIONER  OF  AGRICULTURE. 

tized  portions  of  the  pulmoual  tissue,  which  caused  the  lungs  to  fill  the 
whole  tlioracic  cavity.  The  substance  of  the  heart  appeared  to  be  in  a 
state  of  congestion,  and  not  only  the  amides,  but  also  the  ventricles  of 
that  organ  presented  theircapillaries  turgid  with  blood.  In  the  abdom- 
inal cavity  the  only  morbid  changes  that  could  be  found  consisted  in 
incipient  ulceration  in  the  mucous  membrane  of  the  8toma<;h.  No  en- 
tozoa  or  worms,  neither  in  the  bronchia^  nor  in  the  intestines. 

Mr.  Morris  promised,  at  my  request,  to  divide  his  herd  into  several 
lots,  and  to  separate  the  healthy  animals  from  tlie  diseased  ones.  1  left; 
two  pounds  of  carbolic  acid  to  be  given  to  the  healthy  animals  in  the 
water  lor  drinking,  and  a  quantity  of  hyposulphite  of  soda  for  the 
diseased  ones. 

Went  again  to  IVfr.  Morris's  place  on  November  ^.  ^ly  directions  had 
been  complied  with.  The  whole  herd  had  been  divided  into  six  differ- 
ent lots,  the  diseased  animals  by  themselves  and  the  liealthy  animals  by 
themselves,  in  ditferent  yards  or  inclosures.  Tlie  medicines,  the  car- 
bolic acid  and  tlie  hyposulphite  of  soda,  had  been  used  and  no  deaths 
had  occurred.  It  even  seemed  as  if  the  appetit^^s  of  the  diseased  ani- 
mals had  somewhat  improved,  and  as  if  the  coughing  had  become  a  lit- 
tle less.  Still  how  much  of  the  apparent  improvement  should  be  accred- 
ited to  the  medicines,  how  much  to  the  clear  and  cold  atmosphere — ^the 
thermometer  indicated  several  degrees  below  the  freezing  point;  how 
much  to  the  continued  dr^^  weather — ^it  had  not  rained  for  several 
weeks ;  and  how  much  to  the  strict  separation  and  the  division  of  the 
large  herd  into  smaller  lots,  is  very  difficult  to  determine.  At  any  rate 
the  disease  prevailed  in  a  very  mild  form  in  Mr.  Morris's  henl. 

]My  next  visit  was  on  November  7,  when  I  found  the  strict  separation 
broken  up  on  account  of  the  scarcity  of  water — ^it  had  not  rained  for 
nearly  a  month.  During  the  night  the  pigs  were  still  kept  in  then: 
respective  pens  and  yards,  but  during  the  day  four  of  the  different  lots 
had  access  to  a  common  trough  to  get  water.  The  arrangement  was  as 
follows:  One  well,  separated  by  a  fence,  supplied  two  troughs  with 
water.  One  of  the  troughs  was  placed  in  a  swine-yard,  occupied  by 
about  one  hundred  healthy  hogs  and  pigs,  and  the  other  one  was  ou^ 
side  and  furnished  water  for  the  four  lots  mentioned.  The  hogs  and 
shoats  recently  bought  by  Mr.  Morris,  as  before  mentioned,  composed 
the  sixth  lot,  and  were  kept  by  themselves  in  the  barn-yard,  more  than 
forty  rods  distant  from  the  other  swine-yards,  and  received  their  water 
for  drinking  from  a  well  near  the  barn.  I  found  nearly  one  hundml 
hogs  and  pigs,  or  a])out  25  per  cent,  of  the  whole  herd,  more  or  less 
coughing,  a  few  thumping,  a  few  limping,  and  some  very  n;iuch  ema- 
ciated, but  only  one  animal  dead.  The  carbolic  aeid  had  been  use<l 
freely  in  the  water  for  drinking,  and  Mr.  Morris  is  inclined  to  ascribe 
the  unusual  mildness  of  the  disease  (caused  undoubtedly  by  a  combina- 
tion of  circumstances)  to  its  effect.  Left  more  carbolic  aoid  and  some 
hyposulphite  of  soda. 

On  November  Sit  commenc>ed  to  rain,  and  continued  for  a  week. 

Went  again  to  Mr.  ]Morris'  place  on  November  18.  Found  about  50 
per  cent,  of  the  whole  herd  affected  and  coughing,  but  the  disease  was 
of  such  a  mild  t>i)e  that  only  three  animals,  which  had  been  castrated, 
had  died,  a«  has  l>een  mentioned  before,  or  rather  had  been  killed  by 
IMr.  Morris  when  he  found  them  i»ast  recoverv'.  One  of  these  three  had 
been  dead  only  a  day  and  had  not  yet  l)eeii  buried.  It  was  in  a  first- 
rate  state  of  preservation,  and  therefore  a  good  subject  for  post-mortem 
examination.  Morbid  changes:  Externally,  a  little  redness  of  the  skin 
on  the  lower  surface  of  the  body  and  between  the  forelegs.    Internally, 
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lymphatic  glands  swelled;  adhesion,  though  not  extensive,  between  left 
lobe  of  Inngs  and  diaphragm;  both  lobes  externally  vciy  mottled  in  ai>- 
I>earance,  juid  diseiised  in  about  an  equal  dcgiox*,  but  the  hepatized  por- 
tions and  lobules  alternating  Avith^  almost  healthy  imrtions,  and  in  the 
latter  numerous  extravasations  of  blood  presenting  themselves  as 
small  red  spots.* 

Those  pai*ts  and  lobules  not  yet  hepatized,  or  perfectly  impassable  to 
air,  contained  considemble  exudation  still  in  a  iluid  con<iition,  and  some 
of  the  smaller  bronchia?,  especially  those  in  the  posteiior  portions  of  the 
lungs,  harbored  a  very  large  imniber  of  very  luie  thread-shaped  worms 
(SironfiyU  paradoxus).  As  other  morbid  changes,  may  be  mentioned 
several  ounces  of  serum  in  the  chest,  and  more  than  one  ounce  in  the 
pericardium.  There  Av-a^  nothing  very  abnormal  in  the  abdominal  cavity. 
The  dead  pig  wa«  an  animal  about  seven  jnontlis  old,  and  in  a  fair  con- 
dition as  to  flesh. 

^^ovember  22. — ^The  disease  had  developed  a  more  malignant  character. 
Over  two  hundred  animals  were  sick ;  from  forty  to  fifty  were  very  bad, 
and  several  deaths  had  occurred.  Ordered  once  more  a  strict  separa- 
tion, which  had  become  possible,  since  abundant  rains  had  removed 
the  scarcity  of  water;  gave  some  carbolic  acid,  and  some  salycilic  acid, 
and  some  hyposulphite  of  soda,  to  be  tried  on  different  loti5,  with  in- 
structions how  to  use  it. 

The  continued  rainy  weather,  the  exceedingly  bad  conditions  of  the 
roads,  and  the  great  distance  of  Mr.  Morris's  place  from  Oquawka,- 
(about  fifteen  miles),  pi-evented  me  fr-om  making  another  visit  during 
the  month  of  November.  I  was,  however,  informed  by  letter,  dated 
December  1,  that  the  separation  had  been  canied  out,  the  medicines 
used  according  to  dii^ections,  and  that  only  a  few  animals  had  died,  and 
all  those  slightly  affected  were  recovering.  I  made  afterwards,  on  De- 
cember 18,  another  visit,  and  found  the  sepai*ation  broken  up  again  as 
soon  as  an  improvement  l>ecaine  appai-ent.  Still,  comparatively  few 
animals,  the  exact  number  I  was  unable  to  learn,  had  died.  Found  one 
dead  animal  when  I  was  there.  The  post-mortcni  examination  revesded 
the  usual  morbid  changes  in  the  lungs,  heart,  pleiu^,  pericardium,  and 
lymphatic  system,  but  no  morbid  changes  of  any  consequence  in  the 
abdominal  cavity,  except  enlarged  glands  and  somewhat  degenerated 
pancreas. 

5.  The  herd  of  Mr.  Ely  Beatpj  about  four  miles  fix)m  Oquawka.  This 
herd  consisted  of  about  one  hundred  head  of  hogs  and  pigs,  and  was 
visited  for  the  first  time  on  December  20.  Found  two  pigs  dead  and 
Ave  very  sick.    The  herd  was  divided  ijito  two  portions,  and  had  been 

•The  illustration,  Plate  II,  presents  tbe  external  surface  of  the  left  lobe,  photo- 
^a plied  from  natmv,  but  a  little  reduced  in  size,  and  somewbat  distorted  in  sliape  on 
account  of  its  wei;rbt  while  suj^peiidi'd  before  the  camera.  Tbe  central  portion  of  the 
plate  is  a  j?ood  representation,  and  shows  tbe  mottled  appearance  of  tbe  lobe,  but  tbe 
left  and  upper  ])ortion  of  tbe  plate  are  poor,  and  were  evidently  not  in  fiwus.  Tbe 
microphoto^rH])bs,  Piute  III,  tigs.  1  to  G,  were  taken  from  slides  of  transversal  sections 
of  pulmonal  tissue  of  tbe  right  lobt-  of  tbe  same  lungs.  Fig.  1,  Plate  III,  taken  fnmi 
a  very  thin  section,  shows  nearly  all  the  pulmonaV  vesicles  pei-fcctly  closed :  lig.  2 
shows  diseased  ]>leiira  anrl  small  blood  extravasations;  tig.  ;{ is  from  a  very  thin  sec- 
tion, and  sbows  diseased  and  tbickcue^  pleura.  The  normal  pulnunial  tissue  is  recog- 
nizable, notwithstanding  the  pulmonal  vesicles  are  moi-o  (»r  b'ss  iilled  with  exudation  ; 
tig.  4  sbows  extravasation  of  blood  and  hepatization,  but  the  stnieturo  of  the  piU- 
inonal  tissue  can  still  Iw  recognized ;  fig.  5  shows  in  its  uj»per  portion  a  hloo<l  vessel 
completely  tilled  with  Wood  ;  and  lig.  f>,  which  was  taken  from  a  thicker  section,  not 
BtAined,  presents  partially  hepatized' pulmonal  tissue,  in  which  tbe -shape  and  form  <»f 
the  pulmonal  cells  are  yet  Wsible.  Figs.  1  to  5  were  taken  from  sections  stained  with 
Klemenburg's  solution. 
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for  some  lime.  Alioiil  thirty  of  the  older  nud  larger  jiiiiinals  were  kept 
in  a  hi^li  ami  <lry  jia-mure  elose  to  the  hcm.se,  ami  Avere  said  to  be  healthy; 
eoiJse(]ueiitly  1  hud  uothiug  to  do  with  them.  Tlie  other  i)ortioii  of  the 
lierdy  eompos(Hl  of  at)out  seventy,  Hiostly  small  and  yoniij?  animals, 
amon*^  whi(*h  tlie  eases  of  siekncss  and  death  had  oeenrrecl,  occupied 
the  barn-yard,  and  were  allowed  to  roam  on  a  lar^c  unenltivated  tnK*t 
of  very  broken  land  i)artly  timbered.  This  (infeeted)  part  of  the  herd 
was  immediately  divided:  all  animals  apparently  healtliy  were  removed 
to  the  orchard,  and  the  diseased  ones  were  allowed  to  stay  where  1 
found  them.  Two  other  pi3i»'S  were  ke])t  in  an  open  ])en  adjoinin<j  the 
barn,  and  separated  from  the  barn-yard  only  by  a  fence.  These  were 
not  disturbed,  received  no  medicines,  and  did  not  beconn^  affected.  The 
apparently  healthy  pigs  remov(id  to  the  orchard  were  treated  with  car- 
bolic acid  in  the  water  for  di-inkin*^,  the  same  as  lots  Xos.  1  and  2  of  Mr. 
Gilchrist's,  and  lot  Xo.  1  of  Mr.  l\ice.  Iso  medicines  were  given  to  tlie 
five  sick  in^Sj  because  they  were  small,  emar-iated,  of  little  value,  and 
were  not  exi)ected  to  re(!Over.  On  December  22  three  of  tlio  sick  pigs 
had  disappeared  and  could  not  be  found ;  they  had  i)robably  wandered 
off  to  a  nook  in  one  of  many  ravines,  and  there  died. 

December  27. — Xo  new  cases  of  disease,  except  in  that  ])ortion  of  the 
herd  comi)osed  of  the  older  animals  wdiich  were  kept  in  the  pasture. 
An  old  stag,  which  had  been  castrated  only  a  few  weeks  before,  was 
found  dead.  According  to  the  information  received, it  had  showm  symp- 
toms of  inliammation  of  the  brain  for  about  twenty-ibur  hours  before  its 
death.  It  died  on  December  2t3.  Putrefaction  had  set  in,  but  a|>o»f- 
morteni  examination  Avas  made  for  the  x)ur])ose  of  learning  whether  the 
animal  was  affec^ted  with  swine  ])lagu<;  or  had  died  of  another  disease. 
External  morbid  changes:  the  skin  on  the  lower  surface  of  the  body 
purplish-black ;  the  <*astration  wounds  not  fidly  healed  ;  and  the  sper- 
matic cords  inflamed,  enlarged,  an<l  almost  bla<'k.  3Iorbid  changes  in 
the  chest:  distinctly  limited  he])atization  in  the  lower  anterior  or  small 
lobes  of  the>  lungs;  numerous  unusually  larg(^  extravasations  of  blood 
in  the  pulmoiial  tissue  :  the  heart  very  much  enlarged,  about  twice  iti? 
normal  size,  and  full  of  dark-colored  Mood,  only  ]>artially  <*oagulated; 
several  ounc(\s  of  scj'um  in  the  ])ericardinm.  In  tlie  abdominal  canity 
nothing  could  be  ascertained  with  certainty,  as  i)Uire1acti<m  was  ver>' 
much  advanced.  The  skull  was  not  ot)ened,  because  no  instruments 
were  at  hand.  There  can  be  no  donbt  the  animal  Avas  allected  with 
swine  plague,  but  it  is  doubtful  wh(^ther  death  was  caused  by  that  dis- 
ease or  by  something  else — lor  instance,  by  an  ovenlose  of  s:dt  or  brine; 
at  any  rate,  tlie  sym])toms  observed  during  life,  if  correct ly  reported, 
would  justify  sneli  a  couclusiun. 

Visited  ?dr.  IJeaty's  herd  once  more  in  January,  and  fonnd  that  the 
five  pigs  which  were  sick  on  l)ec(Mnber  20  had  all  died.,  and  that  none 
of  the  otiioi's,  Aviih  the  exce])tion  of  the  old  stau',  liad  exhibited  any 
symptoms  of*  disease.  After  t lie  20th  of  December  all  receivnl  their 
water  fur  drinking  from  a  well  close  to  thelioiise.  llefoiN*  that  date,  the 
larger  ]>or{ ion  ol'llie  herd  (the  one  ke])t  in  the  barn-yaid)  l:ad  aeeess  tc 
several  sinnll  streams  of  running  water. 

G.  M)\  M'i!U((iii  JL  (h'alufm's  li^nL  two  miles  fro?n  liiggsville. — Tins 
herd  has  alre:uly  ])een  menlioned.  I  jnade  my  second  A'isit  to  3lr.  Gra- 
liam's  ])laee  on  Jannaiy  10,  iu'ineij)al!y  for  the  ])nr|Mse  of  obtaiiung 
fresh  nniterial  fm*  ex])eriin(^ntal  ]air|.oses.  About  litty  aiiimals  of  his 
lu'rd  lia<l  died,  not  witlistan^iing  tlit^  use  of  *^  sure-cure  nuMlicines,*'  antl 
most  of  the  Iiogs  and  pigs  still  alive  were  more  or  less  atlected.    3Ir. 
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Grahaui  was  uot  at  home,  bnt  as  several  dead  pigs  were  lyiug  about  un- 
huried,  1  was  permitted  to  make  u>  post  mortem  examiuation  and  to  talce 
all  the  mateiial  wauted.  I  chose  a  baiTow  about  six  months  old, 
which  had  died,  probably,  not  over  an  hour  before.  The  carcass,  which 
was  but  little  emaciated,  presented  the  following  morbid  changes:  The 
skin  on  lower  surface  of  abdomen,  between  the  fore-legs,  &c.,  was  of  a 
reddish-purple  color;  l^Tuphatic  glands  enlarged;  about  five  or  six 
ounces  of  yellowish  or  straw-colored  serum  was  found  in  the  chest ; 
about  three-fourths  of  the  whole  pulmonal  tissue  of  the  left  lobe  and 
more  than  one-third  of  the  puhnonal  tissue  of  the  right  lobe  of  the  lungs 
wa^s  morbidly  changed,  that  is,  presented  hepatization  in  varrious  stages 
of  development,  and,  therefore,  a  mottled  or  marbled  appearance ;  at 
several  places  there  was  adhesion  between  pulmonal  and  costal  pleuras, 
and  between  pulmonal  pleura  and  diaphragm ;  a  few  Strongyli  paradoxi 
in  the  finer  bronchite  of  the  posterior  portions  of  the  lungs,  but  none 
anywhere  else;  about  half  of  the  whole  surfaee  of  the  pulmonal  pleura-, 
even  where  not  adhering  to  the  wall  of  the  chest,  coated  with  exudation 
and  rough;  heail;  but  little  changed;  some  serum  in  pericardium.  In 
the  abilominal  cavity,  stomach  entirely  destitute  of  any  food,  but  con- 
taining several  entozoa  and  a  quantity  of  yellowish  mucus ;  spleen  en- 
larged to  about  three  times  its  normal  size ;  pancreas  somewhat  changed, 
presenting  on  its  external  surface  small  yellowish  specks,  resembling 
detritus ;  bile  dark  colored  and  thick ;  liver,  sub-venal  glands,  and  kid- 
neys without  any  visible  morbid  changes ;  large  intestines  almost  with- 
out any  food  or  feces,  but  containing  a  considerable  quantity  of  intensely 
yellowish-colored  mucus;  no  ulcerous  tumors  anywhere,  but  mucous 
membrane  of  large  intestines  somewhat  swelled  or  thickened,  I  took 
pieces  of  the  anterior  i)ortions  of  both  lobes  of  the  lungs  and  one  of  the 
glands  of  the  mediastinum  for  ftirther  examination  and  for  experimental 
puri)oses  {cf,  below). 

Went  again  to  Mr.  Graham's,  at  his  solicitation,  on  January  12,  when 
he  asked  me  to  take  charge  of  his  herd  and  promised  to  comply  with 
my  directions  in  every  particular.  Of  the  one  hundred  and  thirty  hogs 
and  shoats  originally  constituting  his  henl  about  seventy  had  died, 
forty -nine  were  yet  eating,  though  by  no  means  ])erfectly  healthy  or  free 
from  any  infex'tion,  and  the  others  were  more  or  less  sick,  some  of  them 
dangerously.  The  forty-nine  animals  mentioned  were  removed  to  a 
large  pen  or  inclosure  made  for  them  in  the  orchard,  on  high  and  dry 
ground,  where  they  received  clean  food  (corn)  and  no  water  except 
such  as  was  pumped  from  a  well.  Tlie  inclosure  was  free  from  old 
straw,  rubbish,  &'c.,  and  the  ground  was  bare.  In  my  former  experi- 
ments I  treated  the  diseased  animals  with  hyposulphite  of  soda,  and 
met  with  verv'  poor  success,  and  used  carbolic  acid  as  a  preventive  med- 
i«*ine.  In  this  pn^sent  case  I  concluded  to  put  the  well-known  antiseptic 
an<l  disinfecting  proj^erties  of  the  hyposulphite  of  soda  to  a  test,  and  to 
give  that  dnig  as  a  preventive  and  in  somewhat  larger  doses  than  for- 
merly— three  times  a  day  a  tea-s)>oonful  to  every  hundred  pounds  of 
live  weight — in  the  water  for  drinking  to  the  forty-nine  animals  shut 
up  in  the  orchard.  The  other  s1u)ats  which  were  evidently  sick  I  left  to 
the  treatment  of  Mr.  Graham,  with  some  '*  sure-cure  medicine"  of  some 
Iowa  men,  styling  themselves,  I  believe,  ^^The  National  Hog  Cholera 
Company."  It  may  be  remarked  here,  to  avoid  reiJctition,  that  IVIr. 
Graham-s  hogs  (those  se])arated  and  kept  in  the  inclosure  in  the  orchard) 
consumed  from  January  IL'  to  February  8  twenty  five  pounds  of  hypo- 
sulphite of  soila  luniished  by  me  and  several  pounds  (four  or  five) 
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bought  by  Mr.  Graham;  or  each  aiiinial,  ou  an  average,  consumed  about 
three-fifths  of  a  i)ounfl. 

January  17. — Mr.  Graham  had  been  obh'ge<l  to  remove  from  the  iu- 
closure  in  the  orchard  (out  of  the  forty-nine)  oue  decidedly  sick  animaL 
Among  the  forty-eight  thus  left  several  were  coughing  and  looking 
rather  gaunt,  but  most  of  them  were  doing  very  well. 

January  19. — ^Nearly  all  of  the  forty-eiglit  hogs  and  shoats  are  doing 
well,  and  only  a  few  show  symptoms  of  disease,  while  most  of  the  others 
(those  found  to  be  sick  on  Januaiy  12)  are  dead.  A  heavy  rain  con- 
verted the  ground  of  the  inelosure  into  mud  and  made  it  very  uncom- 
fortable for  the  animals.  Mr.  Graham,  therefore,  with  my  consent,  en- 
larged the  inelosure  and  took  in  a  larger  piece  of  the  orchard.  The 
treatment  otherwise  remained  the  same. 

January  24. — Went  again  to  Mr.  Graham's.  Of  the  original  forty-nine 
hogs  and  pigs,  forty-four  were  yet  in  the  inelosure ;  four  sick  ones  had 
been  taken  out  and  removed  to  the  barnyard,  where  a  few  other  sick 
ones  were  kept.  In  «q11  forty-six  of  the  original  forty-nine  were  alive; 
five  had  been  removed,  and  of  these  two  were  still  living.  Of  the  others 
only  a  few  were  yet  alive.  Eleven  or  twelve  dead  hogs  and  pigs  were 
piled  up  in  a  heap  close  to  the  bam  and  two  others  were  lying  in  a 
fence-comer.  I  would  have  insisted  on  their  burial  or  cremation,  but 
the  whole  premises  were  already  about  as  much  infected  as  possible, 
and  I  thought  that  by  allowing  things  to  go  on  in  the  same  way  it 
might  make  the  test  of  the  hyposulphite  of  soda  more  severe  and  more 
valuable. 

My  next  visit  was  on  January  27.  Found  a  few  animals  among  the 
forty-four  in  the  orchard  still  coughing.  The  dead  pigs  were  still  lying 
uiiburied. 

January  30. — Found  everything  unchanged.  The  forty-four  pigs  in 
the  orchard  were  doing  well. 

My  last  visit  was  on  Febmary  4.  Found  the  forty-four  hogs  and  pigs 
in  the  orchard  all  doing  very  well;  those  that  had  been  coughing  or 
showing  other  slight  symptoms  of  disease  were  recovering,  and  all 
others  had  gained  in  flesh.  When  called  up  to  be  fed  in  my  presence 
every  one  responded  with  alacrity  and  appeared  greedy.  Of  the  origi- 
nal forty-nine,  forty-five  were  alive  and  doing  well ;  five  had  been  sepa- 
rated, and  of  these  four  had  died.  Of  all  others  two  or  three  were 
alive,  except  two  boar  pigs,  which  had  not  been  with  the  herd,  but  had 
been  kept  in  a  separate  pen  and  had  not  become  afiected.  The  dead 
shoats  were  still  lying  around  in  the  same  places,  and  one  pig  which 
had  died  two  days  before  was  even  lying  in  tlie  bam.  I  therefore  urged 
Mr.  Graham  to  bum  every  dead  animal  at  once  and  not  wait  any  longer 
for  the  "  dead-hog  man"  to  come  around.  I  leamed  afterwards,  by  let- 
ter, dated  Febmary  16,  that  one  more  of  the  sick  pigs  had  died,  while 
no  new  case  of  disease  hail  occurred. 

Several  other  herds  of  swine,  either  diseased  or  reported  to  be  dis- 
eased, were  visited,  partly  for  the  purpose  of  selecting  suitable  herds  for 
experimental  purposes,  but  principally  to  obtain  all  the  information 
possible  by  my  own  observation  and  from  .what  the  owners  might  have 
to  communicate  of  their  experience. 

At  Mr.  Cortleyou's  place  I  found  one  dead  hog,  and  a po«f  mortem  ex- 
amination was  made,  which,  however,  revealed  nothing  new,  except  that 
the  lungs  adhered  almost  everywhere  to  the  walls  of  the  che^t.  The 
plumonal  and  costal  pleurae  were,  at  several  places,  so  firmly  united  k^ 
to  make  it  impossible  to  open  the  chest,  and  t<>  remove  the  ribs  without 
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teai'iug  the  tissue  of  the  lungs,  or  separating  them  by  means  of  the  knife 
from  the  walls  of  the  ehest. 

At  Mr.  Radmacher\s  three  po«^  worftvH  examinations  were  made  at  his 
solicitation,  but  the  disease  did  not  prove  to  be  swine  plague ;  no  mor- 
bid changes  were  found  except  an  immense  number  of  small  acephalous 
cysts  or  hydatids,  situated  on  the  serous  membrane  of  the  small  intes- 
tines. • 

At  most  of  the  places  named  I  obtained  some  valuable  information  as 
to  the  means  and  vehicles  by  which  swine  plague  is  spread,  corroborat- 
ing in  every  respect  what  I  found  before.  As  of  special  interest  the  ex- 
perience of  Mr.  John  Haley  deserves  a  brief  mention.  Mr.  Haley  is  a 
farmer  of  superior  intelligence,  a  good  observer,  and  well  acquainted 
with  the  symptoms  of  swine  plague  in  all  it^  various  phases.  His  herd 
of  swine  consisted  (in  October)  of  sixty  animals.  Last  July  one  of  his 
pigs  exhibited  plain  symptoms  of  the  plague.  In  order  to  prevent,  if 
possible,  further  mischiei,  he  killed  the  alfected  animal  at  once,  and 
buried  it  four  feet  deep.  He  acted  in  time,  because  no  other  animal 
had  yet  become  infected,  and  his  herd  was  saved.  If  swine  plague  were 
everywhere  dealt  with  in  like  manner  as  soon  as  it  makes  iU  appeai*- 
ance  the  losse^s  would  be  very  few. 

EXPEREVIENTS  WITH  HEALTHY  PIGS. 

The  observations  in  regard  to  the  spreading  of  swine  plague  from 
place  to  place,  from  herd  to  herd,  and  from  animal  to  animal,  and  the 
results  obtained  in  the  treatment  and  the  measures  of  prevention  ap- 
plied to  the  six  herds  experimented  with,  maxle  it  desirable  to  determine 
with  certainty  three  important  points.  First,  although  my  observations 
left  no  doubt  in  my  mind  as  to  the  disease  being  frequently,  and  prob- 
ably in  a  majority  of  cases,  communicated  by  means  of  contaminated  or 
infected  water  for  drinking,  absolute  proof  was  yet  wanting,  Vhich^  it 
seemed  to  me,  was  obtainable  only  by  a  direct  experiment,  in  which 
positively  healthy  pigs,  while  protected  against  any  other  possible 
soiu'ce  of  infection,  are  compelled  to  drink  water  contaminated  or  in- 
fected either  with  i>aii:s  of  a  carcass  of  a  hog  that  has  died  of  swine 
plague,  or  with  the  excrements,  excretions,  or  secretions  of  an  animal 
affected  with  that  disease.  Second,  the  results  of  my  experiments  in 
regard  to  measures  of  prevention  proved  to  be  exceedingly  favorable, 
and  notwithstanding  the  uncommon  leniency  of  the  disease  in  four  or 
five  herds  experimented  with — in  the  sixth  one,  that  of  Mr.  Graham, 
the  plague  proved  to  be  malignant  enough — it  cannot  be  denied  that 
the  measures  of  prevention  employed  were  attended  with  very  good 
and  satisfactory  results,  and  eliective;  but  the  question  remained  to  be 
answered  whether  the  good  results  were  due  mostly,  or  exclusively,  to 
the  strict  separation,  which  undoubtedly  was  of  the  greatest  importance, 
as  it  prevented,  to  a  certain  extent  at  least,  a  further  influx  of  the  in- 
fectious principle,  or  whether  the  same  were  chiefly  the  effects  of  the 
disinfecting  and  antiseptic  properties  of  the  carbolic  aeid  and  the 
hyposulphite  of  soda,  administered  in  the  water  for  drinking,  notwith- 
standing that  three  droi)s  of  carbolic  acid  added  to  three  ounces  of 
water  infected  with  one  drop  of  pulmonal  exudation  (in  an  exi)eriment 
made  June  9, 1870),  did  not  seem  to  be  able  to  destroy  the  Schizomycetes. 
or  to  prevent  altogether  their  development.  This  question,  too,  could 
be  answered  only  by  subjecting  an  undoubtedly  healthy  pig  to  the  in- 
fluence of  the  infectious  principle  in  such  a  way  as  would  surely  bring 
ou  the  disease,  and  by  treating  it  at  the  same  time  with  one  of  those 
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medicines.  Third,  I  considered  it  as  desirable  to  subject  the  vitality, 
or  rather  eilcM'tiveuess  of  the  Schizomyeetes,  or  of  the  infectious  princi- 
pU»,  to  a  practical  test  after  they  liad  been  3>reserved  for  u  h>n«i^  time 
(nearly  a  year)  in  a  snitable  veliicle  outside  of  the  animal  orpranisin. 
in  order  to  decide  these  x>oints,  1  jirocui-ed  three  perfectly  healthy  and 
Aiijorous  pigs,  free  from  any  >a  oiinds  or  sores,  each  al)ont  fonr  or  tlve 
months  old,  and  Avei.aliing  about  ninety  i)onnds.  (The  thitie  toj^fctber 
weighed  2Gri  ])ounds.)  In  the  midst  of  a  large  emi>tv^  lot,  on  liigh  and 
drj'  ground,  and  inclose<l  by  a  good  substantial  boanl  fence,  which 
permitted  no  animal  larger  than  a  chicken  to  crawl  thmugh,  I  bnilt 
them  a  pen  of  new  lumber  espe(*ially  designed  for  ray  pnr[)ose.  Tlie 
pen  measured  12  by  S  feet,  had  a  good  board  floor  and  a  board  roof, 
and  was  divided  by  ])nrtitions,  4  feet  high,  into  three  separate  apart- 
ments, each  8  by  4  feet.  The  troughs,  one  for  each  apartment,  were  so 
made  as  to  facilitate  cleaning  and  removing  of  the  same  if  desired.-  I 
received  those  pigs  on  January  9,  kept  them  a  few  days  for  observation 
as  to  their  health,  and  commenced  my  experiments  on  January  11.  It 
was  at  first  my  intention  to  i>rocure  for  two  of  these  pigs  some  water 
from  an  infected  creek  or  streamlet,  but  winter  weather,  frost,  bad 
roads,  jnid  a  distance  of  seven  miles  or  over  bet^veen  Oquawka  and  the 
nearest  streamlet  known  to  be  infected,  caused  me  to  abandon  that  pro- 
ject, and  induced  me  to  substitute  well-water  infected  on  purpose  with 
infectious  material,  I  )>rocured  the  latter — pulmonal  exudation,  which, 
undoubtedly,  is  neither  as  infectious,  nor  does  it  contain  such  an  im- 
mense number  of  Schizomycetes  as  the  excxements  and  other  exci-etions 
of  a  diseased  pig — from  -Sir.  (rraham's  henl.  The  water  was  drawn 
fresh  (three  times  a  day)  from  a  good  well,  poured  into  the  tit)ughs,  and 
then  contaminated  or  infected  for  each  pig,  Xos.  1  and  2,  with  a  few 
drops  of  the  pulmonal  exudation.  I'ig  No.  1,  which  occupied  the  west 
end  of  the  pen,  and  pig  Xo.  2,  which  was  kei»t  in  the  middle  apartment, 
received  sucli  infected  Avater  for  drinking  during  four  successive  days, 
or  from  the  evening  of  January  11,  till  noon  Januar>' 15.  Pig  No.  1 
received  no  medicine  whatever,  and  jng  No.  2  received  each  time, 
together  with  the  pulmonal  exudation,  six  or  seven  di-ops  of  the  con- 
centrated carbolic  acid  (9r>  per  cent,  of  ^laninckrodfs  cryst.  carbolic  acid, 
and  5  per  cent,  of  water)  in  tlie  water  for  drinking.  IMg  Xo.  3,  occupy- 
ing the  eastern  part  of  the  pen,  was  subjected  to  another  experiment, 
and  received  clean  water,  clean  food,  and  no  medicines  of  any  kind. 
Last  winter  (in  January,  ISTD),  while  iuvestigating  swine  plague  in  Lee 
County,  I  had  occasion  to  tiltrnte  iufectious  puhnonal  exudation,  some- 
what diluted  with  water,  for  the  imrpose  of  treeing  the  same  from  the 
Schizomj'Cetes  or  disease-producing  geiins.  T  made  repeated  efforts, 
and  used  iiltering  j^nper,  but  did  not  sut^ceed.  The  filtrate,  however, 
which  was  ixufcctly  clear,  was  inx'served  in  a  vial  with  a  tight-fitting 
ghiss  sto])]jer.  Ke])cated  microscopic  examinations  (April  13,  July  2G, 
Novend)er  15,  and  January  II)  showed  that  the  Schizomycetes  had  not 
disn])peared,  and  liad  uTulcrgone  but  Aery  sliglit  changes  {ef,  drawing. 
Fig.  XV).  It  was  tlien^bre  to  be  supposed  that  the  filtrate,  which  was 
yet  clenr  and  trjnis])arent,  and  without  any  smell  wliatcver,  might  still 
possess  its  infectious  i)r<)])t'iti(  s.  C(;nseqnently  I  concluded  to  use  that 
old  filtrate  for  the  purpose  of  testing  tlie  tenacity  of  life  of  the  nifectious 
principle,  and  injected  on  January  12,  20  minims  of  the  same  by  means 
of  a  graduated  iiy])0(lennic  syringe  into  the  cellular  tissue,  just  behind 
the  fore -leg  of  ]>ig  Xo.  3. 

Jani'onf  \'2  io  Jummrif  25. — All  three  ])ij;s  a]i])raro(l  to  he  perfectly  licaltby,  anil  had 
good  appci  Lte  j  at  least  uuuc  of  them  exLibitcd  auy  signs  or  symx)toms  of  disease. 

t 


Digitized  by 


Google 


CONTAGIOUS   DISEASES   OF   DOMESTICATED   ANIMALS.        411 

Junnanj  2*5. — Pijjs  Noh.  1  and  2  upwar  to  l»o  healthy,  tiiid  have  gfood  appetite.  Pijx 
No.  3,  the  oDO  inoculated  witli  the  old  lilti-;ite)  show*  plain  signs  of  indiapoRitiou,  fmch 
iit*  diHiopiu^  of  the  lu';id.  ctmsi<UH'ahU'  cou;^liiu;(,  ond  partial  lo,ss  of  apiKtite. 

Jannary  'Zl. — I'ig  Ni>.  1  sliovvs  nninistalvalilc  synipfouis  <>r  dis^'ase,  such  as  cuughiii;;, 
«lrooping  of  the  head,  losfs  of  ap}»etite,  &c.,  and  is  less  lively  in  its  movements  than 
formerly.  Pi^  No.  3  (»on«?h8  repeat^nlly,  and  ha«  very  little  appetite,  hut  ia  appait»ntly 
thirsty.  Both  pigs  (Nos.  1  and  3)  have  lost  the  curl  in  the  tail.  Pig  No.  2  iH  i»erfeetly 
healthy,  and  has  a  vigorous  appetite.  This  pig  has  reeeive<l  no  carholiu  acid  during 
the  last  four  or  five  days,  hut  now  receives  it  again  regularly  three  times  a  day,  each 
time  six  to  seven  or  eight  drops  in  its  water  for  drinking. 

January  2;^. — Pig  No.  1  is  worse,  coughs  a  good  deal,  droops  its  head,  eats  scarcely 
anything,  and  is  very  thirsty,  hut  is  still  savage  when  touchtnl.  It  may  be  remarked 
here  that  all  three  pigs,  being  of  '* scrub''  btock,  with  a  slight  mixture  of  ^Poland 
China  and  Berkshire,  aud  having  Ixton  raised  in  a  large  herd,  aecnstometl  to  large 
fields  orpastui-es.  were  naturally  very  savage,  which  made  a  close  examination  exceed- 
ingly dilHcult.  For  the  same  reason  I  found  it  impossible  to  ascertain  the  temperatui*e 
wiihoat  using  force,  and  causing  thereby  an  abnormal  rise.  Pig  No.  3  coughs  repeat- 
edlj-,  breathes  faster  than  usual,  eats  very  little,  is  thirsty,  and  its  coat  of  hair  looks 
rough.     Pig  No.  2  is  perfectly  healtliy ;  its  coat  of  hair  is  sleek  and  smooth. 

January  29. — Pig  No.  1  is  worse,  and  evidently  suffering,  ^ts  n'spiration  is  very 
much  accelerateil ;  the  oonghing  is  worse  aud  moi*e  frequent ;  the  thirst  is  increased*; 
appetite  is  wanting,  and  the  coat  of  hair  is  looking  i*ough  and  unclean.  Pig  No.  3  eata 
a  little  more,  but  still  coughs  very  much.  Pig  No.  2  has  a  vigorous  appetite,  and  is 
perfectly  healthy. 

January  30. — rig  No.  1  conghB  a  great  deal,  is  evidently  in  distress,  and  does  not 
tonch  its  food.  Its  coat  of  hair  is  rongli,  and  emaciation  is  visible.  Pig  No.  3  Iuim 
more  appetite,  eats  abont  half  its  usual  ration,  and  appears  to  be  livelier,  but  is  still 
coughing.     Pig  No.  2  is  perfectly  he;ilthy. 

January^!. — Pig  No.  1  about  the  same  as  yesterday;  at  any  rate  not  woi*so.  Pig 
No.  3  is  improving.     Pig  No.  2  is  all  iig|it  in  every  respect. 

IHruarv  1. — Pig  No.  1  eats  some,  but  is  coughing  a  great  deal,  and  is  thirsty.  Pig 
No,  3  eats  more,  but  not  a  full  meal,  conghs  less,  breathes  freer,  aud  its  coat  of  hair 
looks  less  rougli.     Pig  No.  2  eats  vigorously,  an«l  is  healthy. 

February  2. — Pig  Xo.  1  eats  some,  about  half  a  meal,  aud  don't  seem  to  be  as  thirsty 
as  formerly.  Pig  No.  3  eats  nearly  a  full  meal,  and  coughs  very  little.  Pig  No.  2  is 
all  right. 

February  3. — Pig  No.  1  is  improving,  eats  about  half  a  meal,  but  is  still  coughing. 
Pig  No.  3  has  regained  its  appetite,  and  conghs  veiy  little.  Pig  No.  2  is  a.s  healthy  as 
ever. 

February  4. — Pig  No.  1  is  inipn)viug,  eats  more  than  half  a  meal,  ami  coughs  but  little. 
Pig  No.  3  h,as  a  g(HMl  api>«'tite,  aud  w^euis  to  have  fully  recovered  from  its  slight  attack. 
Pig  No.  2  is  perfectly  lieallhy,  and  the  use  of  carbolic  arid  is  <U.si>ei»MMl  with.  It  haa 
received  in  ail  a  little  over  half  an  ounce.     Ilnv«'  never  Iicard  it  eoii;:;h. 

February  ">. — Pig  No.  1  is  iin])roviii:r.  eats  nearly  a  full  meal,  coughs  very  little,  and 
its  coat  of  hair  is  smooth  again.  Pig  No.  3  has  fully  recovered,  and  pig  No.  2  is 
healthy. 

February  (i. — Pig  No.  1  eatN  well  again,  and  shows  no  sign  of  disease,  exce])t  now  and 
then  ir  little  cou;:liing.  Pigs  Nos.  2  and  3  are  hralthy  and  ready  for  another  experi- 
ment. When  the  three  ]>igs  were  reeeived,  pig  No.  l  was  slightly  heaAier  than  pig 
No.  3,  and  weighed  ov<'r  ten  ])oun(ls  more  iJian  pig  No.  2.  At  )u»'sent  ( Felwuary  ti), 
pig  N6.  2  is  the  iieaviest,  uuil  wei«;bs  at  least  twenty  jjounds  more  than  No.  1,  and  ten 
pounds  more  than  No.  3. 

When  Y)\^  Xo.  1  commenced  to  show  signs  of  recovery,  pi^^  ]^o.  3  had 
only  a  very  sliuht  attiick.  and  was  not  ex])ected  to  die.  I  thouirht  of 
killinji'  it  for  the  purpose  of  ascertaining]:  the  extent  ond  the  nature  of  the 
morbid  changes  existing,  but  as  I  intentled  to  make  more  experiments^ 
and  as  it  is  not  easy  to  obtain  suitable  material  Avhen  wanted,  1  conclu- 
ded to  alhnv  the  animal  to  recover,  and  to  save  it  for  furtlier  use,  but  on 
February  N,  1  was  talcen  sid<:  myself,  and  was  thus  compelled  to  aban- 
don my  plans  for  the  time  being.  From  l"\'brimry  <>  to  Fe])niary  12, 
the  day  on  which  1  hiY  Ociuawka,  all  three  pigs  were  doinc:  vrt^ll  and 
improving. 

:MICI70^C0PIC  exa^iination. 

Special  attention  has  been  paid  to  the  examination  of  the  water  of 
such  running  streamlets,  small  creeks,  and  stagnant  pools  as  were  ac- 
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cessible  to  diseased  bogs.  Most  of  tbe  water  examined  nnder  tiie  mi- 
<;roscope  was  taken  from  small  nins,  ravines,  and  pools  of  the  bog  pas- 
tures of  Messrs.  Kenne,<ly,  Qilcbrist,  Rice,  and  Morris,  but  samples  from 
otber  places  bave  also  been  examined.  The  objectives  used  were  a  one- 
ninth  imm.,  or  Xo.  8  Hartnack,  a  one-sixteenth  imm.,  or  No.  10  Hart- 
nack,  and  a  one-tenth  oil  or  balsam-index  imm.  of  ToUes,  of  recent 
make  and  superior  quality.  Tbe  results,  in  all  cases,  bave  been  essen- 
tially tbe  same.  Besides  some  algai  and  other  minute  growths,  I  al- 
ways found  some  globular  and  rod-shaped  Schizomycetes,  to  all  appear- 
ances identical  to  tbose  which  occur  invariably  in  the  blood,  lymph,  ex- 
udations, other  morbid  products,  excrements,  urine,  &c.,  of  the  hogs 
and  pigs  diseased  with  swine  plague  (e/l  drawing.  Fig.  XVIU).  It  must 
be  stated,  however,  tbat  every  sample  of  water  was  taken  from  such  a 
place  in  tbe  streamlets  or  i)ools  where  the  water  was  known  to  have 
been  more  or  less  deftletl  by  diseased  bogs. 

Tbe  blood,  exudations,  &c.,  of  nearly  every  animal  of  which  a  post 
mortem  examination  was  made,  were  also  subjected  to  a  microscopical 
examination.  tSpecial  care  wa«  taken  in  every  instance  to  collect  the 
blood  directly  out  of  a  blood-vessel  in  perfectly  clean,  so-called  homoe- 
opathic vials,  which  were  closed  immediately  with  new  corks.  The  re- 
sults have  been  essentially  tbe  same  as  those  obtained  last  winter  {cf. 
next  chapter). 

The  fact  of  finding  globular  and  rod-shaped  Schizomycetes,  apparently 
identical  to  those  occurring  in  the  diseased  bogs,  in  all  the  samples  of 
water  taken  in  perfectly  clean  vials  from  such  small  creeks,  ravines,  and 
pools  as  had  been  used  as  drinking  and  wallowing  idaces  of  diseased 
hogs,  convinced  me  still  more  tbat  a  communication  of  swine  plague 
from  one  animal  to  anotlier,  and  from  one  herd  to  another,  is  frequently, 
and  may  be  in  a  majority  of  cases,  effected  by  means  of  the  water  for 
drinking,  if  defiled  by  diseased  hogs,  or  contaminated  with  the  morbid 
products  of  tbe  disease  or  tbe  carcasses  of  dead  hogs.  Tbat  such  is  the 
case  received  additional  proofs  by  tbe  results  of  my  experiments  and 
tbe  good  services  of  tbe  carbolic  acid  and  the  hyposulphite  of  soda 
mixed  with  tbe  water  for  drinking,  but  particularly  by  the  result  of  tbe 
experiment  with  experimental  pigs  Kos.  1  and  2,  If  it  were  not  so,  tbe 
carbolic  acid  especially,  it  must  he  supposed,  could  not  have  had  much 
efltect. 

THE  SCniZOMYOETES. 

In  my  former  reports  I  adopted  t}ie  name  of  ^^  Badllussuia^  for  those 
globular  and  rod  sbaped  parasites  of  the  Schizomycetes  family  which 
are  invariably  found  in  the  bloody  the  morbid  products,  the  excretions, 
the  secretions,  &c.,  of  swine  diseased  with  swine  plague,  and  which,  for 
reasons  stated  in  my  previous  reports,  I  am  obliged  to  look  upon  as  con- 
stituting tbe  infectious  principle  and  tbe  real  cause  of  that  disease,  for 
the  following  reasons :  I  called  tbose  Scbizomycetes,  when  presenting 
themselves  in  their  rod-shaped  or  higher  developed  form,  '^Bacilli^  (lit- 
tle sticks),  partly  on  account  of  their  stick -like  shape,  and  partly  on 
account  of  their,  in  mjiny  respects,  cloge  relation  and  similarity — ^by 
constituting  tbe  cause  of  an  almost  equally  destructive  disease — to  tbe 
well  known  *'  Bacillus  anthraeis,^^  and  I  gave  them  tbe  name  '^  suis  ^  from 
8US  (swine)  as  constituting  tbe  cause  and  infectious  principle  of  a  dis- 
ease peculiar  to  tbat  animal,  though  communicable,  under  favorable 
circumstances,  to  otbers.  I  was  then,  however,  not  sufficiently  ac- 
quainted with  the  exact  classifications  of  the  various  disease-producing 
Schizomycetes,  as  made  by  different  European  authors,  such  as  CohUi 
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Billrotli,  Klebs,  aud  others,  and  1  would  not  Lave  attempted  to  name 
tbem  at  all  had  1  found  them  named  or  sufficiently  described  by  any  one 
else.  Since  then  I  have  worked  considerably  with  the  microscope,  and 
have  become  somewhat  familiar  with  the  classifications  adopted  by  the 
Europeans,  which,  it  must  bo  regretted,  differ  widely,  and,  o\iiug  to 
almost  insurmountable  difficulties,  are  yet  unsatfsfactory.  All,  how- 
ever, seem  to  agree  that  those  Schizomycetes  classed  by  them  under  the 
name  of  ^^ Bacillus^  do  not  form  clusters  or  colonies  (llaseu,  zooglcea- 
masses,  gliaeoccos^  or  mecoglia)^  and  do  not  undergo  metamorphoses  from 
globular  to  rod-shaped  Schizomycetes,  two  things  decidetlly  character- 
istic of  the  microscopic  parasites  of  the  Schizomycetes  family  as  found 
in  swine  plague ;  consequently  the  name  adopted,  Bacillus^  was  not  well 
chosen,  and  is  not  suitable.  Cohn,  considered  as  one  of  the  best  au- 
thorities, discriminates  Sphcerobaetermj  Alicrobaeieria,  Desmohacteria^ 
and  Spirobacteriaj  and  divides  the  former  in  Ghromogenic,  Zymogenic^ 
and  Pathogenic  Sphierobacteria,  According  to  his  classification  the  Schi- 
zomycetes of  swine  plague,  in  their  globular  form,  would  come  under 
the  head  of  Pathogenw  ISphwrobacteriaj  and  in  their  rod-shaped  or  stick- 
like form  under  the  head  of  Mkrobacterm^  under  which  he  arranges 
only  two  species.  Bacterium  termo,  and  Bacterium  lincola^  neither  of 
which  is  identical  to  the  i*odshaped  Schizomycetes  of  swine  plague. 
Bacterium  termo  is  much  more  lively  in  its  movements  than  the  latter, 
which,  also,  invariably  disappears  as  soon  as  Bacterium  termo  or  putre- 
faction bacterium  makes  its  appearance  in  large  numbers,  and  Baetcrium 
lineola  is  considerably  larger.  Bacillus  anthracis  is  classed  by  Oohn 
among  the  Desmobacteria^  of  which  he  gives  it  as  a  characteristic  that 
the  same  never  form  any  clusters  or  ^-oo/f/Gpa-ma^ses.  tSpirobacteria  (see 
sub,  IV  in  drawing  in  my  lirst  report)  have  been  found  a  few  times, 
but  I  am  convinced  their  occurrence  was  accidental. 

Billroth  makes  a  different  classification,  and  objects  to  a  separation  of 
the  globular  from  the  rod-shaped  Schizomycites,  as  both  forms  belong 
to  several  species,  and  constitute  only  different  stages  of  development. 
According  to  his  classification  the  Schizomycetes  of  swine  plague  would 
come  under  the  head  of  Coccobacteriaj  and  might  be  called  Coccobacteria 
snift. 

Two  of  my  drawings  (one  sub.  VII  in  my  first  report,  and  another 
one  in  my  second)  present  club-shaped  bacteriaor  Schizomycetes.  These, 
acconling  to  Billroth,  are  Helobacteriaj  and  constitute  a  higher  develop- 
ment of  Coccobax.^criinn,  The  bright  aud  light-refracting  granules  or 
globules  which  constitute  the  knob,  situated  in  some  of  the  Helobacteria 
at  one  end,  and  in  others  fiirther  toward  thp  middle  {cf,  drawing  in  my 
second  report),  are  capable,  according  to  Billroth,  of  enduring  high  de- 
grees of  heat  and  cold,  and  may  even  com])letely  drv  up  without  being 
destroyed,  or  losing  their  germinating  power.  If  moistened  and  swelled 
again  in  a  sufficiently  wet  or  watery  substance,  they  will  produce  a  great 
many  veiy  fine  and  pale  spores  (micrococcoH),  which  are  usually  envel- 
oi)ed  in  a  pale  viscous  substance  (glia) ;  such  a  group  of  S])ores,  colony, 
or  chister  {gliaeoccos  or  eoccoglia)^  remains  for  some  time  together,  or  at 
rest.  These  8i>ores,  or  micrococcoft,  can  multiply  by  division,  and  after- 
wartls  either  remain  together  as  irregular  shaped  clusters,  or  coccoglior 
niasses,  or  in  form  of  chains  {HtrejitocoecoH) ;  or,  if  the  glia  formation  is 
destroyed,  multiply  farther  as  single  micrococcoH,  In  most  cases,  how- 
ever, these  spores,  or  micrococcosj  which  have  come  forth  from  the  Helo- 
bacterium  J  soon  stretch  or  grow  lengthwise,  and  become  rod-shaped  bodies 
(bacteria).  In  fluids  these  bacteiia,  after,  some  time  of  rest,  commence 
to  move^  work  themselves  out  of  the  glia  or  viscous  substance,  and 
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swim  about  in  the  fluid  (swarminix  vep:etntiou-spores,  or  Nwanning  bac- 
teria). During:  this  Hwaiiniup:  period  and  Inter,  alter  they  have  iouud 
somewhere  a  ])hiee  of  rest,  these  baeteria  bej^in  to  stretch  or  to  grow 
louder — .soiuetiuies  very  lou<^ ;  a  traverye  fureation  appears  in  the  mid- 
dle; the  eudrt  eoi.inienee  to  swinp:  to  and  fro,  and  tiually  a  separation 
takes  place,  and  the  lon^r  baet(^rium  is  divided  into  two.  Usually  the 
ends  divide  ng'dm  and  a^ain,  till  linally  the  joints  sometimes  become  so 
short  as  to  be  not  much  h:)nuer  than  thick.  In  other  cases  only  lines  of 
demarcation  are  formed,  and  an  actual  separation  does  not  take  place, 
at  least  not  at  once.  In  such  a  case  the  joints  are  lirat  sfpiare,  but  soon 
become  round,  ami  t]i<*n  the  bactcnum  (strepto  bacierium)  reserable8  a 
coccos  chain.  If  the  (jlla  which  envelo])s  the  cre^'os- colonies,  trom  which 
the  bacteria  come  forth,  is  very  thick  and  tough,  and  if  the  bticteria  part 
from  each  other  by  separating  continually,  new  glia  and  no  chains  are 
formed,  then  contiuent  and  resting  (motionless),  Gila  and  Fetalobacteria 
ave  produced,  and  tlunr  elements,  es])ec!ally  on  the  surface  of  a  tiuld, 
can  vegetate  for  a  long  time  without  obtaining  motion. 

According  to  Billroth  tlie  final  changes  of  the  bacteria  and  baeteria 
chains,  which  have  been  without  motion  from  the  beginning,  or  have 
come  to  rest  after  a  period  of  swarming,  may  dilier  as  follows  :  1.  The 
plasma  may  pass  out  of  the  envelope  in  form  of  a  steiile  viscid  sub- 
stance, and  the  empty  envelojje  reniains.  2.  The  ])lasma  may  become 
(ri^nated  in  different  directions  (moniliform),  while  the  envelope  remains; 
the  crenation  leailjp  to  sejiaration,  and  pale  globules  (mkrococcos)  are 
formed,  Avhich  multiply  more  and  moi^e  within  the  envelope,  and  grow- 
ing, roundish-shaped,  palmelloid-ramitied,  and  cylindrical  cells  or  sacs, 
full  of  micrococcos  (ascococcos)  are  ])roduced.  These  cells  or  sacs  finaUy 
break  or  dissolve,  and  the  micrococcos  become  free.  What  becomes  of 
them  Billroth  leaves  undecided.  3.  The  plasma  of  a  bacterium  contracts 
to  one  or  more  vshining  or  light-refracting  globides,  with  dark  outlines, 
and  thus  the  Hclohaeterla,  commenced  with,  are  formed. 

As  nearly  all  these  various  changes  and  formations  have  been  repeat- 
edly observed,  it  may  be  that  these  club-shaped  formations,  or  Eelohac- 
feria^  of  J^illroth,  which  I  was  inclined  to  h>ok  upon  as  foi'elgu  to  the 
disease,  are  only  a  higher  development,  or  another  form  of  the  swine- 
jdague  Schizomycetes. 

Klebs  has  the  same  objections  to  Cohn's  classitication  as  Bilh-oth,  but 
does  not  agree  with  the  latter.  He  divides  the  Schizomycetes  (Naogeli), 
which  he  calls  Schistomycetes,  into  two  groups.  Micro fiporine^  and  Mo- 
nuilineH.  According  to  his  classitication  the  Schizomycetes  of  swine 
])lague  would  come  under  the  head  of  the  former,  of  which  it  is  a  main 
characteristic  that  the  same  do  not  develop  any  otfensive  gases,  like  the 
members  of  tlie  second  group,  the  Monadinoi, 

It  may  be  asked,  wliich  of  the  various  forms  ju'csented  in  the  draw- 
ings represent  the  true  swine-plague  inoducing  Schizomycetes  1?  I  Avill 
try  to  answer  as  Avell  as  f  can.  In  the  tirst  place,  the  drawings,  especi- 
ally those  accom])anying  my  first  re])ort,  are  not  as  accurate  as  I  de- 
sired them  to  be,  because  I  am  no  draughtsman,  and  in  the  beginning 
of  my  investigation  had  to  work  with  objectives — my  best  lens  was  a 
>»o.  8-im.  llartnacik,  nuuih  inferior  to  those  I  have  now,  a  one-tenth 
Tolh\s  and  >no.  10  Ilartnack ;  therefore  I  bad  difficulty  to  get  sharp  and 
accurate  outlines,  and  still  greater  ditliculty  in  reproducing  them  on 
]»a]>er.  Secimdly,  a  great  many  Hchizomycetes,  lieing  so  exceedingly 
small.  a])pear  to  be  very  similar  to  each  other;  ei^pvcmUy  Bacterium  ter- 
wf>,  so  otten  met  with,  is  very  similar  in  appearance  to  the  rod-shaped 
Schizomycetes  of  swine  jdague,  and  unless  a  very  superior  lens  of  Irigh 
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maguifyiug  power  is  used,  a  Tolles  ^V?  ^^^  iiiHtance,  (uiu  sometimes  liiu'd- 
ly  be  distiugiiishecl  from  the  latter,  except  by  its  livelier  movements, 
■  which,  of  course,  cannot  be  shown  in  Ji  drawing.  Two  or  more  Hpeeies 
of  Schizomycetes  may  bo  vt^ry  similar  in  ai)peariin<^e,  or  t^o  nearly  alike 
H8  to  make  a  discrimination  impossible,  and  still  they  may  i)ossess  en- 
tirely difit'erent  properties,  and  proiluee  very  ditlVrent  efteels.  The  fol- 
lowing^ ma}' serve  as  an  ilhistration:  The  )>i;imentbarteria,  or  chrovio- 
genic  aphaemhacteria  of  Cohn,  are  all  alike  and  cannot  bo  distinguished, 
and  still  the  various  species  produce  diiVcrent  colors,  but  e>iich  si)ecies 
invariably  the  same.  One,  for  instance,  i)rodaj'es  sreen,  another  re<l, 
another  blue,  another  oranj^e,  and  so  on.  The  JSchizomycetes  of  swine 
plaj»ue  and  those  of  i)utrefa<'lion,  thouuh  similar  in  form,  are  entirely 
ditteieut  in  their  eiVect,  and  even  anta;;onistic  to  (*a{*h  other  in  so  far  a>8 
the  former,  as  has  already  been  stated,  cumnience  to  disai)i)ear  as  soon 
as  the  latter  make  their  a]>p<*arance.  To  show  the  visible  dittorence  be- 
tween the  swine  ]>la^'ne  Hcliizomycetes  and  Bacterium  fermo  I  refer  to 
drawing,  T\^,  XIX  a  and  b,  which  represents  the  latter  after  Siedamgro- 
tzky  and  Cohn. 

Not  all  the  snndl  i>articles,  however,  which  arc  sometimes  seen  swim- 
ming in  the  blood  or  bloml  serum,  and  may  even  show  a  slight  motion, 
ai'e  micrococci,  or  {^lobular  Scliizoniycetes:  some  of  them  are  products 
of  detritus,  or  minute  fat  j^lobules,  iVc.  Bnt  thosi\  nunute  globidar 
bodies,  which  strongly  reliert  the  light,  are  sometimes  even  more  nu- 
iDer(ms  than  the  blood-con)uscles,  and  areuotdestroyed  by  adding  a  weak 
solution  of  cfiustic  potash,  must  be  considered  as  micrococci,  or  globular 
Hchizomycetes.  I'ui-ther,  wliere  clusters  or  colonies  {ffliaco^'cos  or  zoo- 
///oea-masses)  are  existing,  and  where  rod-shapt'd  Scliizomycetes  or  bac- 
teria are  accompanying  the  s))lierieal  forms,  then  no  doubt  can  remain. 
There  are  yet  several  other  means  by  which  their  true  nature  can  be 
determined,  but  to  enumerat(»>  them  would  lead  too  far,  and  will  not  l)e 
necressary.  One  otlier  point,  however,  may  yet  be  mentionetl.  If  the 
small  globuhir  bodies,  seen  un«lcr  the  microsco]>e,  are  detiitus  or  min- 
ute fat-globules,  they  will,  at  best,  renuiiu  as  they  are,  but  Avill  not 
I)ropagate  or  increase  in  numbers  like  the  micrococci,  which  multiply  or 
propagate  in  many  other  fluids  besides  blood,  if  i)ut  into  them,  and  even 
in  fluids  entirely  different  from  that  in  which  they  have  been  found.  In 
other  words,  the  micrococci  can  be  cultivated,  and  detritus  and  fat- 
globules  cannot. 

Under  some  circumstances  the  swine  plague  Schizomycetes  are  easily 
destroyed,  for  instance,  if  exposed  on  a  bare,  dry  surface  to  the  rays  of 
light,  or  a  free  access  of  air;  but  in  a  suitable  vehicle  or  nutritious  sub- 
stance, or  protected  by  a  porous  body  which  keeps  them  moist  and 
warm,  their  tenacity  of  life  vseems  to  be  very  great  [cf,  experiment  with 
exi)erimental  pig  Xo.  o,  and  the  case  communicated  by  ]VIr.  l*endarvis). 
It  is  also  a  well-known  fact  that  in  the  sjmng,  particularly  if  a  hard  or 
dry  winter  has  been  destructive  to  the  infections  ]>rincii»!e,  swine  plague 
almost  invariably  makes  its  Urst  appearance  again  in  swine-yards  which 
contain  old  straw-stacks,  &c.,  at  the  e<lge  of  the  timber,  or  in  j'ome  other 
sheltered  nook  or  corner  where  the  Schizomycetes  have  found  ]>rotection. 
As  to  a  proper  vehicle  or  nutritious  substance  or  tin  id,  the  Sclirzomyce- 
tes  of  swine  plugne  do  not  seem  to  be  as]>articn]ar  as  many  otlier  kinds. 
Water,  es]>ecially  if  it  c^mtains  a  slight  admixture  (»f  organic  substan- 
ces, is  about  as  suitable  lu^  anytlting  k}\si}, 

llio  swine-]>lagne  Siliizomycetes,  even  in  a  veiy  si<k  aninml,  or  in  tlie 
i'areass  of  one  tlmt  has  just  died,  are  never  as  nununous  in  the  (fresh) 
blood  a«  in  the  morbid  protlncts,  the  urine,  the  excrements,  the  lymph, 
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the  pulmonal  exudation,  &c.,  and  are  usually  found  in  the  fresh  blooil 
taken  Irom  a  vein  or  artery  and  examined  immediately,  only  in  their 
globular  form.  As  I  stated  in  my  fii*st  rei>ort,  and  recent  observations 
have  confirmed  it,  the  globular  Schizomycetes  undergo  changes,  develoi*, 
and,  at  a  certain  stage  of  their  development  or  growth,  form  clusters  or 
colonies  (;roo^/of«-masses  or  coccogUa);  these  clusters,  it  seems,  aiv 
formed  principally  in  the  smaller,  narrower  vessels,  get  stuck  in  the  finer 
or  finest  capillaries,  and  obstruct  them ;  then  these  zooghea  masses  di- 
vide, or  parts  are  torn  off  by  the  ])ressure  of  the  blood-current,  are  car- 
ried a  little  farther,  and  cause  new  obstructions,  or  form  emboli,  a  proc- 
ess which,  it  appeai-s  to  me,  causes  most  if  not  all  the  morbid  changes. 
At  any  rate,  in  such  embolic  hearths,  not  ordy  in  the  lungs,  but  in  other 
tissues  just  as  well,  whole  nests  of  paitially  developed  (globular,  double, 
and  rod-shaped)  Schizomycetes  Ciiu  be  found.  It  is  therefore  out  nat- 
ural that  the  circulating  blood  contains  comparatively  (not  positively) 
few  Schizomycetes,  because  the  latter  are  canied  into,  get  stuck, 
congregate,  and  accumulate  giaduall}'  in  the  capillaries  already  ob- 
structed by  the  v  iscous  clusters.  Besides,  in  the  emboli  in  the  affected 
tissues,  the  Schizomycetes  can  always  be  found  in  great  abundance  in 
the  lymphatic  glands,  in  the  kidneys,  in  the  extravasated  blood,  and  in 
the  ulcerous  tumors ;  in  the  kidneys,  probably,  because  through  those 
organs  a  great  many  Schizomycetes  are  eliminated.  They  ai-e  also  thrown 
oft*  or  discharged  through  the  intestines,  the  lungs,  and  the  skin,  and, 
perhaps,  through  the  salivary  glands  and  the  mucous  membrane,  but 
that  I  do  not  know. 

Most  of  the  Crcrman  investigators  claim  for  the  disease-producing 
Schizomycetes  the  same  principle  as  the  putrefaction  and  ferment-bac- 
teria, that  is,  cliemically  acting  or  poisonous  properties.  Whether  the 
swine-plague  Schizomycetes  act  also  as  a  poisonous  substance,  and 
not  simply  in  a  mechanical  way,  I  do  not  know,  because  I  have  no  proof 
of  their  chemical  action,  but  that  the  many  millions  or  billions  existing 
in  one  disea^sed  aiiimal  are  able,  notwithstanding  their  minuteness,  to 
produce  important  changes  by  robbing  the  animal  organism  of  nutritive 
material,  and  by  depriving  it  of  large  quantities  of  oxygen,  diiectly  as 
well  as  indirectly,  is  very  evident. 

One  other  question  may  be  asked,  Where  do  the  swine-plague  Schiz- 
omycetes come  fromf  This  question  cannot  be  satisfactorily  answered. 
Only  one  thing  is  certain,  they  immigrate  or  enter  from  the  outside,  and 
are  not  developed,  as  has  been  claimed  by  several  authors,  under  the 
influence  of  the  disease  from  germs  preexisting  in  the  normal  blood. 
Wherever  siclneplague  ^chizomycetea  do  not  find  an  entrance^  there  no 
swine  plague  icill  appear. 

RESULTS   AND   CONCLUSIONS. 

These  are  in  ])erfect  harmony  with  those  obtaine<l  in  the  fall  of  1878, 
and  in  the  winter  and  spring  of  1879,  and  may  be  briefly  stated  as  follows: 

1.  The  most  effective  means  of  ])revention  that  can  be  applied  by  the 
individual  owners  of  swine  consists,  first,  in  promptly  destroying  and 
burying  sufiiciently  deep  and  out  of  the  way  the  first  animal  or  animals 
that  show  symptoms  of  swine  plague,  if  the  disease  is  just  making  its 
appearanc<<»,  and  in  disinfecting  the  prenuses,  or,  if  that  is  difficult,  iu 
removing  the  herd  at  once  to  a  non  infected  place,  or  out  of  the  rexichof 
the  infectious  princijde.  If  possible  the  herd  should  be  taken  to  a  i>ioco 
of  high  and  dry  ground,  free  from  any  straw  and  rul)bisli — if  recently 
plowed,  still  better — and  should  there  receive  clean  tmnl  and  no  water 
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except  such  m  is  freslily>drawn  from  a  well.  If  this  is  complied  with, 
and  if  all  commuuication  whatever  with  any  diseased  hogs  or  pigs  is  cut 
oft'  in  every  nvspect,  which  is  absolutely  necessary,  and  still  danger 
should  be  anticipated,  for  instance,  if  one  or  more  animals  should  have 
l)ecomo  infected  before  the  herd  was  removed,  or  a  possibility  of  either 
food  or  water  for  drinking  being  or  becoming  tainted  with  the  infectious 
principle  should  exist,  the  danger  may  be  averted,  or  at  least  be  very 
much  diminished  b^^  administering  three  times  a  day  in  the  water  for 
drinking  either  some  carbolic  acid  (about  ten  drops  each  time  for  every 
150  pounds  of  live- weight),  or  some  hyposulphite  of  soda  (a  tea  spoonful 
for  every  100  pounds  of  live-weight),  till  all  danger  has  disappeared. 
Second,  where  swine  plague  has  been  allowed  to  make  some  progress 
in  the  herd,  or  where  the  presence  of  the  dise^ase  is  not  discovered  until 
several  animals  have  been  taken  sick  or  have  died,  others  have  become 
infected,  the  best  that  can  be  done  is  to  separate  at  once  the  healthy- 
animals  fiom  the  diseased  and  suspected  ones;  to  place  the  healthy  aui- 
mals  by  themselves  and  the  doubtful  ones  by  them^selves;  to  separate, 
disinfect,  and  treat  the  animals  in  the  way  just  stated.  Special  care 
must  be  taken  to  prevent  any  communication,  direct  or  indirect,  between 
the  three  dili'erent  parts  of  the  herd.  If  one  person  has  to  do  the  feed- 
ing, &c.,  he  must  make  it  a  strict  rule  to  attend  always  first  to  the 
healthy  animals,  then  to  those  considered  as  doubtful,  and  last  to  the 
sick  ones,  ana  must  never  reverse  that  rule,  or  go  among  the  healthy 
hogs  or  pigs  after  he  has  been  in  the  yard  or  pen  occupied  by  the  others. 
If  possible  each  portion  of  the  herd  should  have  its  own  attendant,  who 
should  not  come  in  contact  with  any  of  the  others.  The  separation  must 
be  a  strict  one  in  every  respect ;  even  dogs  and  other  animals  may  carry 
the  infectious  principle  from  the  diseased  animals  or  from  the  yard  occu- 
pied by  them  to  the  healthy  hogs  and  pigs.  Buckets,  pails,  &c.,  which 
are  used  in  feeding  the  sick  hogs  should  not  be  used  for  the  h^lthy 
ones,  because  the  infectious  principle  may  be  conveyed  by  them  from 
one  place  to  another.  Last  but  not  least,  it  is  very  essential  that  the 
yard  or  hog-lot  occupied  by  the  healthy  portion  of  the  herd  be  higher 
than  that  occupied  by  the  others.  If  it  is  lower,  and  especially  if  it  is 
so  situated  that  water  and  other  liquids  from  the  other  hog-lots  can 
flow  into  it,  or  over  it,  the  separation  is  worse  than  useless,  for  then  the 
healthy  portion  of  the  herd  will  surely  become  infected  unless  the  ground 
is  exceedingly  dry.  Third,  whenever  swine  plague  is  prevailing  in  the 
neighborhood,  any  operation,  such  a.s  ringing,  marking  by  wounding,  or 
cutting  ears  or  tail,  and  castration  and  spaying  particularly,  must  not 
be  performed,  but  should  be  delayed  until  the  disease  has  disappeared, 
or  does  not  exist  anywhere  within  a  radius  of  two  miles.  If  such  opera- 
tion should  become  absolutely  necessary,  the  woxuids  must  be  dressed 
at  least  once  a  day  with  an  efi'ective  disinfectant,  for  instance,  with  a 
solution  of  carbolic  acid  or  thymol,  tUl  a  healing  has  been  efiected. 

2.  Swine  plague  is  very  often  communicated  from  herd  to  herd  and 
from  place  to  place  by  a  careless,  and,  in  some  cases,  even  criminal  con- 
tamination of  running  streamlets,  creeks,  and  rivers  with  the  excre- 
ment-s  and  other  excretions  of  diseased  hogs  and  pigs,  and  with  the  ciir- 
casses  and  parts  of  the  carcasses  of  the  dead  animals.  This  source  of 
the  spreading  of  the  disease  can  be  stojiped  only  by  declaring  such  con- 
tamination of  streamlets  a  nuisance  and  making  tlie  oti'ense  punishable 
by  law.  Allowing  swine  affected  with  the  plague  to  have  access  to 
such  streamlets  should  be  considered  as  consti1utin;x  good  evidence  of 
snch  a  contamination,  as  -aUo  the  throwing  of  dead  hogs,  or  parts  of  a 
carcass,  into  such  streamlets,  creeks,  or  rivers. 
27  AG 
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3.  The  rendering  tanks  established  in  almost  every  locality  in  which 
swine  i)Iague  is  or  has  been  prevailing,  contribute  very  much,  dii-ectly 
and  indirectly,  to  the  spreading  of  the  disease.  They  contribute  di- 
rectly by  disseminating  the  infectious  principle  wherever  the  tank- 
agents,  who  collect  the  dead  hogs  from  the  farmers,  travel  with  their 
wagons;  and  by  contaminating  and  infecting,  in  many  instances  at 
least,  the  waters  of  streamlets,  creeks,  and  rivers  with  such  parts  of  the 
dead  hogs  as  are  not  worth  rendering,  but  which  constitute  the  principal 
seat  of  the  morbid  process.  Indirectly  they  contribute  by  inducing  the 
farmers  to  leave  their  dead  animals  lying  around  unburied,  thus  remain- 
ing a  source  of  infection  until  the  "dead-hog  man"  comes  and  takes 
them  away.  If  transportation  of  swine  that  have  died  of  the  disease  is 
pi'ohibited  by  law,  the  numerous  rendering  tanks  will  soon  disapi^ear, 
and  another  source  of  infection  will  thus  be  closed. 

4.  The  disease  is  spread  not  only  by  the  transportation  of  dead  hogs, 
but  also  by  that  of  diseased  ones.  That  such  is  the  case  becomes  ap- 
parent by  the  fact  that  swine  plague  in  its  spreading  not  only  follows 
the  course  of  streamlets,  creeks,  and  rivers,  but  also  travels  along  the 
lines  of  railroads  and  public  highways.  All  traffic  in,  and  transporta- 
tion of,  diseased  hogs  and  pigs,  and  of  animals  that  have  died  of  swine 
plague,  should,  therefore,  be  stopped ;  and  sending  diseased  swine  to 
market — a  very  common  practice  at  present — should  be  made  a  criminal 
oflense.  Further,  a  law  which  would  compel  every  owner  ot  swine  to  take 
care  of  them,  to  confine  them  to  his  own  ]>remises,  and  not  allow  them 
to  run  at  large  on  public  highways,  &c.,  would,  if  executed  and  complied 
with,  do  a  great  deal  of  good,  and  prevent  a  great  nmny  infeetions.  It 
has  happened  very  often  that  a  stray  hog  or  pig  has  carrie<l  the  disease 
into  a  healthy  herd;  and,  vice  ve^-sa,  it  has  hapiiened  also — perhaps 
just  as  often — ^that  a  hog  or  pig  has  become  infected  while  among  other 
swineiand,  coming  home  again,  has  introduced  swine  plague  into  the 
herd  to  which  it  belonged. 

5.  As  to  sweeping  and  eft'ective  measures  of  ])rt5vention,  I  wtmld  only 
ixipeat  what  I  said  in  my  last  report.  No  authenticated  case  of  a  sj^onta- 
neons  development  of  swine  plague  has  yet  come  to  my  knowledge,  and 
the  disease,  I  am  more  convinced  than  ever,  can  be  stami>ed  out,  but 
only  by  adopting  the  most  stringent  measures,  such  as  I  advocated  in 
my  last  report.  If  the  stamping-out  process  is  begun  in  the  winter,  af- 
ter the  fat  hogs  have  been  sold  or  butcheied,  and  before  the  spring  pigs 
have  been  born,  the  difficulties  will  not  be  insurmountable,  and  the 
hardships  or  inconveniences  necessarily  to  be  imposed  upon  the  own- 
ers of  diseased  swine  will  not  be  as  great  as  might  be  supi>osed. 
The  best  method,  as  stated  before,  would  be  to  kill  and  bury  or  cre- 
mate, immediately,  every  hog  or  pig  that  shows  symptoms  of  swine 
plague.  Where  this  cannot  be  done,  the  diseased  or  infected  herds 
must  be  isolated  from  all  healthy  animals  for  a  period  extending  at  least 
to  two  months  after  the  last  sick  animal  has  died  or  recovered.  All 
dead  hogs  or  pigs  must  be  immediately  buried  or  burned ;  persons  at- 
tending to  sick  hogs  should  be  prohibited  from  going  among  healthy 
swine ;  infected  strawstacks,  &o.,  should  be  burned. 

fi.  As  to  medicines  for  the  purpose  of  prevention,  <*{n*l>olic  acid  given 
t\vi(?e  or  thre^  times  a  day  in  the  water  for  dnnking  has  proved  to  be  of 
value,  and  has  done  good  service,  and  so  has  hyposulphite  of  soda. 
These  medicine,^  are  valuable,  and  have  proved  to  be  eftective,  especi- 
ally in  cases  in  which  there  is  reason  to  suppose  that  the  water  for  drink- 
ing or  the  food  may  become  infected,  but  it  is  doubtful  whether  the 
disinfecting  and  antiseptic  proiierties  of  those  medicines  will  be  sufficient 
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to  destroy  the  iufcetioiis  principle  or  its  effect,  if  its  inliux  is  a  great 
one,  audVoiitinned  by  keeping  healthy  and  diseased  swine  together  in 
the  same  lot,  yard,  or  pen.  A  strict  separation  is  necessary,  at  any  rate 
of  the  greatest  importance,  because  the  effect  of  the  infectious  principle, 
like  that  of  an  accumulative  poison,  seems  to  increase  and  to  become 
more  intense  or  violent  after  each  new  influx ;  in  other  words,  the  dis- 
ease, as  a  rule,  will  be  the  more  malignant,  and  the  time  of  incubation 
or  period  of  colonization  will  be  the  shorter  the  greater  the  amount  of 
the  infectious  principle  introduced.  Other  disinfectants,  such  as  sali- 
cylic acid  (rather  doubtful)  and  thymol  have  probably  a  similar  effect 
as  carbolic  acid,  but  are  rather  expensive,  and  therefore  can  be  made 
iise  of  only  on  a  small  scale. 

7.  Salt  and  ashes,  sulphate  of  iron  or  copperas,  sulphur,  assafoetida, 
black  antimony,  lime,  coal,  carbonate  of  soda,  soap,  oil  or  turpentine, 
and  quite  a  number  of  other  similar  substances,  singly,  and  in  various 
combinations,  have  been  used  very  extensively  by  a  large  number  of 
farmers  in  different  parts  of  the  State,  and  at  different  seasons  of  the 
year,  but  notwithstanding  diligent  inqrury,  I  have  ftuled  to  learn  of  a 
•solitary  case  in  which  any  of  those  substances,  or  any  combination  of 
them,  has  produced  favorable  results,  or  in  which  their  use  has  been  fol- 
lowed by  a  decrease  in  the  mortality  that  might  not  be  ascribed  more 
reasonably  to  other  causes.  Sulphate  of  iron  especially  is  of  no  value, 
neither  as  a  preventive  nor  as  a  remedy.  Mr.  Bassett,  an  intelligent 
farmer  in  Champaign  County,  tried  it  thoroughly,  and  has  used  it  ex- 
tensively, and  lost  96  per  cent,  of  a  very  nice  herd  of  shoats.  Others 
have  met  with  similar  results. 

8.  As  to  a  treatment  of  the  diseased  animals,  there  can  be  no  doubt 
that  a  good  hygienic  treatment — a  strict  separation  of  the  diseased  ani- 
mals from  each  other,  so  as  to  prevent  any  further  influx  of  the  infectious 
principle  is  advisable.  Swine  diseased  with  the  plague  evince  very  often 
a  vitiated  appetite  for  the  excrements  and  the  luine  of  their  companions, 
and  as  these  ex(*Tetions  contain  immense  numbers  of  Schizomycetes, 
spherical  and  rod-shaped,  and  are  therefore  highly  infectious,  more  and 
more  infection  or  disease-producing  elements  will  be  introduced  into 
the  animal  organisju  if  that  vitiated  appetite  is  satislied.  Clean 
quarters  and  clean  troughs  (it  is  very  important  to  clean  the  troughs 
after  each  meal),  clean  and  fresh  well-water  to  drink,  clean  food  to  eat, 
reasonable  and  adecinate  i)rotectiou  against  the  inclemency  of  the 
weather  (against  beat  as  well  as  against  cold,  rain,  snow,  &c.),  and  pure 
air  to  breathe  will  go  a  good  way  and  may  save  many  an  animal. 

As  to  a  medical  treatment,  it  would  be  necessary,  if  anything  at  all 
is  to  be  accomplished,  to  subject  every  individual  animal  to  a  special 
treatment,  dictated  by  circumstances;  but  as  this  is  impassible, 
especuiUy  in  a  large  herd  of  swine,  not  much  can  be  expected  from  the 
use  of  medicines  unices  a  ''  specific"  is  discovered  that  is  simple  of  ap- 
l»lication.  If  sucli  a  s]5cci1ic  remedy  is  existing,  one  would  suppose, 
iVoiu  the  nature  of  the  <iisense,  it  must  be  among  the  antiseptics  or  dis- 
infectants, i  have  tried  several  of  them,  and  so  far  have  met  with  very 
poor  results,  as  most  of  Ww  ani^nals  thus  treated  have  died,  probably 
hec:ntsM  ihc  uiorMd  (-Ikjii^cs  ]jad  ]K'Con)e  ivroparal'le.  Hyposnlpliite  of 
s«)da  cspcriully,  s\  liirli  alh  i uards,  in  Mr.  (ira La uks  herd,  proved  to  W 
very  effect! V(%  e\ en  imhI(  r  ar^.-aaviUed  <*iroiunstances — at  least,  its  ns<' 
Nvas  atiCiHl<.<l  V.  itii  v^-ry  >.itlsiactoi\  result-— an<i  which  is  compara- 
tively ch(a]»er,  and  c;!sy  of  ap]>lication,  Y;as  used  extensively  in  three 
diflerent  herds,  but  tailed  to  produce  any  visible  good  results,  and  so 
with  all  oilier  medicines  that  weic  tiled* 
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All  the  medicines,  secret  and  otlierwise,  used  so  ihr — aud  tbeir  num- 
ber is  legion — have  not  done  a  particle  of  good,  or,  if  tbey  have,  I  have 
been  unable  to  hear  of  it.  Usually  those  iarmers  ^»  ho  have  used  the 
most  medicine,  or  the  greatest  variety  of  medicines,  have  lost  the 
largest  number  of  hogs,  possibly  because,  relying  upon  the*,  medicines, 
they  neglected  all  other  sanitary  measures.  Good  results,  in  somewhat 
mitigating  tlie  morbid  process  and  improving  thereby  the  chances  of 
recovery,  have  been  produced  by  feeding  boiled,  cooked,  or  steamed 
food,  and  also  bj^  feeding  animal  food.  The  wholesome  efi'ect  of  the 
former  seems  to  be  due  to  the  fact  that  in  cookeil,  boiled,  or  steamed 
food,  if  fed  as  soon  as  cold  enough^  no  disease-producing  Schizomycetes 
are  apt  to  be  existing,  and  if  it  is  fed  exclusively  none  are  introduced 
through  the  digestive  canal  into  the  animal  organism.  Animal  food 
has  had  in  some  cases  a  good  efi'ect,  probably  because  it  is  rapidly 
digested,  and  a  i-apid  digestion,  it  seems,  is  not  favorable  to  an  intro- 
duction of  the  disease-producing  Schizomycetes  into  the  animal  organ- 
ism by  means  of  the  digestive  canal.  Still,  feeding  animal  Ibod  consti- 
tutes by  no  means  a  sure  protection,  because  hogs  fed  iu  slaughter, 
houses,  and  hogs  fed  with  the  ofl'al  from  a  hotel-table  (for  instance, 
those  belonging  to  the  Doane  House,  in  Champaign,  in  the  fall  of  1878) 
became  affected  and  died  of  swine  plague. 
Very  respectfully, 

H.  J.  DETMEi:S,  r.  S. 

Chicaoo,  III.,  February  28, 1880, 


REPORT  OF  DR.  JAMES  LAW. 

SECOND  SUPPLEMENTAL  KEPOKT  ON  SWEra  FE\'ER. 

Hon.  William  G.  Le  Due, 

Commissioner  of  Agrieiilture : 
Sir  :  At  the  time  when  I  made  my  first  supplemental  report,  several 
of  the  experiments  referred  to  iii  that  paper  were  incomplete,  while 
others  had  just  been  started,  so  that  it  becomes  necessary  to  furnish  a 
second  addendum  to  give  the  final  results  of  my  observations.  As  the 
simplest  mode  of  dealing  with  those  supplementary  facts  1  shall  refer 
to  them  seriatim^  beginning  with  those  which  are  merely  complement- 
ary of  the  last  report. 

infection  by  cohabitation. 

In  my  last  report  an  instance  of  this  kind  was  funiished,  and  a  de- 
duction made  that  the  disease  was  most  virulent  when  at  its  height,  hi- 
asmuch  as  that  the  exposed  pig  seemed  to  i*esist  the  contagion  from  au 
animal  in  process  of  convalescence,  but  speedily  (in  twelve  days)  fell  a 
victimwhen  placed  along  with  a  pig  in  which  the  malady  was  actively 
advancing.  In  the  present  report  (No.  1)  is  given  the  necropsy  of  the 
pig  infected  by  such  exposure.  The  characteristics  of  the  disease  were 
sufficiently  well  marked,  for  though  the  bowels  showed  little  more  than 
a  catarrhal  inflammation,  with  an  excessive  secretion  of  glairy  mucus, 
dirty,  greenish-black  pigmentation  and  two  small  circular  blood  extrav- 
asations, yet  the  other  organs  presented  distinct  swine-plague  lesions. 
Thus,  there  werii  tbe  characteristic  blotches  on  the  skin,  the  petechial 
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Plate  I. 


Lung  of  Experimental  heifer,  showing  hepatization. 
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Repeal  Cojxuniasioner  of  A^cultiira  for  1879.  Plate  II. 


ExternaJ  surfaoe  of  left  lobe  of  lung  of  Mr.  Morris'  pig. 
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ExternaJ  surfaoe  of  left  lobe  of  lung  of  Mr.  Morris'  pi^. 
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Plate  ni. 


N?5. 


N96. 


^^os.  1,  2, 3. 4,  and  5  are  thin  transversal    sections  of    lung   stained    in 
Kleinen  burg's     solution.    N  o. 6, same,  but    not   stained. 
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discolorations  on  the  heart  aud  in  tlie  kidneys,  the  deep  purple  patches 
on  the  liver,  and  above  all  the  jngnientation  or  deep  red  congestion  of 
the  <:^roups  of  lymphatic  glands  and  all  parts  of  tin?  body.  The  siguifi- 
<;ant  congestion  of  the  lungs  was  also  jn'osent.  The  only  reuiarkable 
feiitnreof  the  case  was  the  excessive  bloody  engorgement  and  enlarge- 
ment of  the  spleen,  which  is  a  constant  feature  of  malignant  anthrax, 
but  is  usually  found  in  other  affections  (malarial  fevers,  septicaemia), 
in  which  there  are  profound  changes  in  the  blood.  While,  therefore, 
this  lesion  is  an  unusual  one,  yet  it  is  one  to  be  expected  in  this  disease 
whenever  the  destruction  of  the  blood  globules  or  material  changes  in 
the  albuminoids  of  that  fluid  reach  a  certain  point  of  extension.  In  an 
animal  that  has  been  exposed  to  the  infection  ol*  the  swine-plague  and 
which  presents  all  the  other  characteristic  lesions,  this  one  superadded 
manifestation  must  be  accepted  as  only  implying  a  more  than  ordinarily 
profound  modification  of  the  blood  elements. 

POST-MORTEM  EXAMINATION  OF  INFECTED  LA:MB. 

In  my  last  report  I  gave  the  record  of  the  inoculated  lamb  up  to  the 
end  of  January.  (See  supplementary  report :  pages  101  and  112.)  I 
now  add  No.  2,  the  remainder  of  the  record  and  the  necropsy  of  the 
same.  The  intestinal  irritation  and  catarrh  as  manifested  by  the  ten- 
derness of  the  anus  and  the  mucus  discharges  with  the  feces,  together 
with  the  elevated  temperature  and  enlarged  lymphatic  glands,  presented 
much  in  common  with  the  affection  in  the  pig.  The  marked  eruption 
in  the  ears  might  be  accei)ted  as  representing  the  skin  lesions  of  the  pig. 

After  death  tlie  more  characteristic  lesions  were  the  purple  mottling 
of  the  liver,  kidneys,  and  heart,  the  grayish  consolidation  of  portions 
of  the  lungs,  and  "^the  deep  pigmentation  of  the  lymphatic  glands  in 
general.  The  no<Uilar  caseous  masses  scattered  so  profusely  along  the 
coats  of  the  bowels  in  this  case,  and  which  are  far  from  uncommon  in 
sheep,  appear  to  consist  of  disea.^ed  and  overdistended  mucus  crypts, 
and  cannot  be  held  as  in  any  way  connected  with  the  contagion  of  the 
swine  fever. 

The  absence  of  acute  lesions,  like  red  congestion  of  the  lymphatic 
glands,  in  this  lamb  may  be  partly  accounted  for  by  the  mildness  with 
which  the  disease  manifested  itself,  and  by  the  fact  that  nearly  four 
weeks  had  passeil  since  the  last  inoculation,  and  three  weeks  since  the 
last  manifestation  of  abnormally  high  temperature.  That  the  lamb  suf- 
fered from  the  poison  may  be  safely  assumed  from  the  fact  that  the  pig 
No.  4  sickened  with  the  specific  fever  after  inoculation  from  it. 

POST-MORTEM    EXAMINATION   OF  THE  INFECTED  3IERIN0  NO.  3. 

Like  the  lamb,  this  was  left  with  an  imperfect  record  in  our  last  re- 
port. In  this  the  life  record  is  completed  and  the  necropsy  given,  with 
results  very  similar  to  those  furnished  by  the  lamb.  Here  again  the  main 
changes  consisted  in  purple  mottling  of  the  liver  and  heart,  and  the  deep 
pigmentation  of  tlu^  lympliatic  glands.  The  yellovrish-brown  coloration 
of  the  kidneys  implied  antecedent  changes  probably  of  the  nature  of  in- 
flammation or  extravasation.  The  caseous  rounded  masses  found  in  the 
bowels  of  the  lamb  were  remarkable  here  by  their  absence  in  further 
corroboration  of  the  remark  that  these  are  independent  lesions  resulting 
from  pre-existing  disease,  and  in  no  way  connected  with  that  now  occu- 
pying our  attentioJi. 
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PIO  SUCCESSFULLY  INOCULATED  FROAI  SHEEP  AND   LAMB  NO.  4. 
(See  supplemeiitHry  ivporl,  |>ag«'  101.) 

This  experiment,  referred  to  in  the  textoftliclaHt  report,  is  uowfurnislietl 
in  ejcteruio  with  the  necropsy  of  the  infected  pi^.  Jt  will  be  seen  that 
the  pig  was  inoculated  twice,  at  an  interval  of  fifteen  days,  with  the 
mncns  from  the  anus  of  the  infected  sheep,  and  one  with  scabs  from  the 
e4ir  of  the  lamb.  Enlarged  lymphatic  glands  were  observable  before 
the  last  inoculation,  and  six  days  aft^r  it  there  was  a  febrile  tempent- 
ture,  and  the  more  violent  manifestations  of  the  complaint. 

After  death  the  following  characteristic  lesions  wore  observed :  The  in- 
testines had  patches  of  congestion,  the  follicles  were  enlarged  and  the 
rectum  ulcerated  j  purple  discolorations  were  present  on  the  liver,  kid- 
neys, and  heart;  the  lymphatic  glands  were  enlarged  and  congested,  of 
a  deep  red,  in  some  cases  almost  black. 

This  evidence  as  to  the  nature  of  the  disease  was  clear  enough,  but 
to  substantiate  it  the  following  experiment  was  undertaken: 

SUCCESSFUL  INOCULATION  FROM  THE  PIG   INFECTED  BY   THE  SHEEP 

NO.  5. 

The  pig  designated  as  No.  o  in  this  report  was  inoculated  with  scabs 
from  the  ear  and  eyelids  of  pig  Xo.  4,  and  though  this  causexl  little 
change  of  temperature,  it  was  followed  by  all  the  other  prominent  symp- 
toms of  the  disease.  On  postmortem  examination  on  the  twelfth  day 
after  the  inoculation,  the  characters  of  the  plague  were  found  well 
marked.  The  red  and  black  blotches  on  the  skin  were  extensive,  the 
ears  blue,  the  intestines  extensively  congested  with  enlarged  follicles  in 
the  caecum  and  colon  and  blood  extravasations  and^ ulcers  in  the  rec- 
tum. Purple  discolorations  and  petechiie  were  numerous  on  the  liver, 
kidneys,  and  heart,  and  finally  the  lyuiphatic  glands  in  general  were  in 
part  congested  of  a  deep  red,  and  in  part  pigmented  as  the  result  of  a 
previous  congestion. 

Here,  then,  in  the  second  generation  of  the  poison  from  the  sheep  we 
have  the  symptoms  as  well  marked  and  the  course  of  the  disease  ius 
rapid  and  severe  as  in  its  first  remove  irom  the  ovine  subject. 

PIG  SUCCESSFULLY  INOCULATED  FROM  THE  INFECTED  LA:viB. 

In  experiment  No.  6  of  the  present  report  is  given  the  record  of  a  i)ig 
inoculated  from  the  swelling  in  the  axilla  (near  the  seat  of  inoculation) 
of  the  lamb.  The  inoculation  produced  fever,  with  the  general  n^alaise, 
moping,  peevish  grunt,  inapj)etence,  and  cutaneous  blotches  of  the 
swine-plague.  When  killed,  on  the  eleventh  day,  the  skin  presented 
a  number  of  red  and  purple  blotches,  and  was  covered  with  the  blm^k 
unctuous  exudation  so  frequent  in  this  disease.  The  bow<^ls  contivined 
patches  of  congestion,  the  ciT^cum  and  colon  enlarged,  and  the  follicles 
and  the  rectum  ulcerated.  The  liver,  kidneys,  lungs,  and  heart  had  pur- 
ple blotches.  Finally  the  lymphatic  glands  in  the  abdomen  were  en- 
larged and  congested  of  a  deep  red  or  black,  and  those  in  the  chest  and 
guttural  region  darkly  pigmented.  This  is  as  unequivocal  a  case  as  those 
already  recorded,  and  fully  confirms  our  i)osition  that  the  virus  of  this 
disease  maybe  transmitted  through  the  sheei)  and  conveyed  back  to  the 
pig  with  active  effec^t. 
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INOCULATION  FROM  RAT  AND  LAMB  NO.  7. 

In  my  laet  i^epoit,  page  101, 1  reported  sttspicious  lesions  in  a  i*at  in- 
oculated with  ewine-plagae  virus  and  more  cbaractenstic  symptoms  in  a 
pig  inoculated  from  this  rat.  In  No.  7  of  the  present  rei)ort  will  be  found 
the  full  record  of  the  pig  in  question.  By  a  reference  to  this  record  it 
will  be  seen  that  without  much  elevation  of  temperature  this  pig  showed 
A  pari)le  cutaneous  eruption  on  the  fifth  day  and  enlarged  glands  on  the 
twelfth,  when  it  was  inoculated  with  bloody  mucus  fixun  the  anus  of  the 
infected  lamb.  After  this  the  symptoms  became  much  more  severe,  and 
when  killed,  twenty-two  days  after,  the  pig'showed  unequivocal  symp- 
toms of  the  affection.  WTiatever  may  be  concluded  as  to  the  result  of  the 
infection  from  the  rat  iu  this  case,' it  is  at  least  a  further  corroboration  of 
the  position  that  the  inoculated  sheep  is  infecting.  To  further  test  the 
susceptibility  of  the  ix)dent,  the  following  experiments  were  undertaken: 

INOCULATIONS  FR03t  PIG,  RAT,  AND  LAMB. 

The  subject  of  this  experiment  was  a  female  Suffolk  pig  presented  by 
Cornell  University,  having  been  the  smallest  of  the  litter.  It  was  about 
three  months  old,  small  for  its  age,  and  very  fat  and  sluggish.  It  was 
first  inoculated  with  albumen  which  had  been  charged  with  a  drop  of 
blood  containing  bacteria,  fix)m  pig  Xo.  13  (see  report  page  90),  and  had 
been  cultivated  in  three  succeeding  portions  of  albumen  drawn  on  each 
occasion  from  a  fresh,  newly-broken  egg,  through  a  tube  that  had  been 
previously  heated  to  redness  to  destroy  all  organic  life.  For  fifteen  days 
nothing  more  was  shown  than  a  few  purple  spots  and  patches  on  the 
rump,  tail,  and  hocks. 

The  subject  was  again  inoculated  with  the  congested  intestine  of  the 
rat  which  had  died  two  days  after  the  inoculation.  The  intestine  had 
been  frozen  over  night.  For  thirteen  days  more  the  same  equivocal 
symptoms  continued. 

A  third  inoculation  was  now  practiced,  this  time  with  bloody  mucus 
from  tlie  anus  of  the  lamb,  diluted  with  a  weak  solution  of  common 
table-salt. 

Twenty-two  days  after  the  third  inoculation  the  pig  was  sacrificed, 
and  beyond  some  pigmentation  of  the  lymphatic  glands  presented  no 
distinct  lesions  that  could  be  held  characteristic  of  the  si)ecific  fever. 
In  short,  the  animal  had  sufiered  so  slightly,  if  at  all,  that  it  might  well 
be  set  down  as  a  case  of  insusceptibility.  This  is  only  what  was  to  be 
expected,  as  in  the  case  of  all  plagues  and  coutagia  a  certain  number  of 
animals  will  successfully  resist  exposure  and  escape,  though  the  infec- 
tion is  most  virulent  and  concentrated.  The  number  of  my  subjects  was 
too  snnill  to  allow  of  anv  satisfactory  general  estimate;  but,  so  far  as  it 
goes,  it  shows  one  insusceptible  animal  in  twenty-five,  or  at  the  rate  (A 
five  per  cent.  It  m^y,  however,  be  questioned  whether  tbe  pigmenta- 
tiou  of  the  lymphatic  glands  did  not  imply  a  previous  mild  attack  of  the 
disease,  and  whetlier  the  apparent  iiiimunity  in  the  later  inoculations 
was  not  due  to  tbe  protective  influence  of  the  previous  illness. 

SUCCESSFUL  INOCULATION  OF  A  RAT— NO.  9. 

This  subject  was  inoculated  February  5, 1870,  with  virulent  matter 
that  had  been  preserved  for  seventy-eight  days,  closely  packed  in  dry 
wheat-bran.  Tbe  rat  was  preserved  for  thirteen  days,  and  finally  killed 
February  18,  and  dissected  immediately  after  death.    The  guttural  lym- 
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phatic  glands  were  deeply  cougested,  so  as  to  be  mottled  xritli  red.  The 
inguinal  glands  had  a  brownish-re^l  hue,  tlio  sublumbar  lyiaphatic  glands 
were  enlarged  and  pigmented.  The  small  intestines  presented  patches 
of  congestion  and  n^lness.  The  right  lung  was  in  greater  part  red  and 
consolidated,  Tlie  liver  was  deeply  mottled  with  purple,  and  the  kid- 
neys of  a  very  dark  red  externally.  Finally,  the  si)leeu  was  greatly 
enlarged  and  gorged  with  blood. 

Taken  all  in  all,  these  symptoms  are  so  closely  in  keeping  with  those 
of  swine  plague  that  there  seemed  no  reasonable  grounds  for  doubting 
that  it  was  really  this  disease.  The  one  drawback  to  this  conclusion  is 
the  condition  of  the  spleen ;  but  the  enlarged  and  blood-g<»rged  condition 
of  this  organ  is  not  unknown  in  the  pig  itself,  as  shown  m  No.  1  of  the 
present  report.  A  second  reason  for  not  attaching  undue  importance  to 
the  engorged  spleen,  nor  accepting  it  as  indicative  of  malignant  anthrax, 
is  that  the  pig  inoculated  from  this  rat  developed  all  the  8\  mptoms  of  the 
hog-fever,  while  the  spleen  was  rather  shrunken  and  puckered  than  en- 
larged. Had  it  been  inoculated  with  the  virulent  products  of  malignant 
anthrax,  engorgement  and  (bstension  of  the  spleen  had  been  inevitable. 

SUCCESSFUL  INOCULATION  FROM  THE  RAT. 

On  February  19  a  healthy  ])\g;  was  inoculated  with  the  congested 
lymphatic  glands  and  lungs  of  the  above-mentioned  rat,  the  morbid 
products  having  been  inserted  in  a  pouch  under  the  skin. 

On  the  sixth  day  there  was  much  malaise,  with  redness  of  the  skin 
and  the  appearance  of  the  black  unctuous  exudation  on  the  ears  and 
legs.  These  went  on  increasing,  and  black  spots  and  patches,  inefiacea- 
ble  by  pressure,  appeared  on  the  inside  of  the  thighs  and  hocks. 

The  subject  was  destroyed  on  the  twentieth  day  and  showed  the  nsnal 
symptoms  of  the  disease.  The  stomach  and  bowels  were  congested,  with 
glandular  swellings  in  the  large  intestines,  the  lymphatic  glands  corre- 
sponding to  the  congested  bowels  were  of  a  deep  red,  almost  black,  and 
elsewhere  the  lymphatics  were  enlarged  and  pigmented.  Purple  blotches 
appeared  on  the  bver,  heart,  lungs,  and  air  passages,  while  the  spleen 
wan  small,  rather  bloodless,  puckered,  and  shrunken. 

The  symptoms  of  the  disease  were,  in  short,  as  unequivocal  as  when 
inoculation  was  made  from  the  sick  pig  direct,  and,  taken  along  with  the 
less  conclusive  evidence  furnished  by  case  Xo.  7,  nmy  be  held  to  prove 
that  the  rat  is  capable  of  contracting  this  disease  and  of  conveying  it 
back  to  the  pig. 

PROBABLE   CONVEYANCE  OF  THE  DISEASE  BY  RATS. 

In  my  report  for  1S78  I  expressed  an  apprehension  of  this  disease  be- 
ing conveyed  by  rats,  which  fear  is  only  too  fully  justified  by  the  more 
recent  developments.  The  danger  of  the  conveyance  of  diseases  by  these 
vermin  not  only  from  pen  to  pen,  but  from  farm  to  farm,  can  never  be 
lost  sight  of,  as  rats  do  not  by  any  means  confine  their  depredations  to 
a  circumscribed  locality,  and  are  quite  ready  to  emigrate  and  found  a 
new  colony  if  their  present  habitat  is  unproductive  or  closely  beset  by 
their  natural  enemies.  Hats,  therefore,  that  pass  from  one  piggery  to 
another  may  convey  the  specific  poison  on  their  surface  or  in  their  sys- 
tems, and  may  not  only  leave  the  geims  in  the  troughs  while  sharing 
the  feed  with  the  pig,  but  even  inoculate  it  direct  while  gnawing  the 
honis  of  its  feet. 

The  importance  of  exterminating  rat«  from  the  vicinity  of  piggeries 
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caimot  be  too  stronj^ly  insisted  on.  Eats  are  probably  the  main  source 
of  tricliiuia  spiralis  in  pif^s,  as  tlie  infected  rat,  with  its  ninsch^s  wastin.fif 
as  the  i-esnlt  of  the  lod^^mont  in  their  tibers  of  ni.vritids  of  the  encysted 
tTicliinia,  becomes  con'esj>ondhi^ly  weak  and  inactive,  and  is  easily 
can^ht  and  devoured  by  the  omniverous  animal.  If,  tJien,  we  take  tlie 
observation  of  Dr.  Belltield  and  Mr.  Attwood  as  a  basis,  and  accept  as 
a  fact  that  8  per  cent,  of  the  ho^s  killed  in  Chicap:o  are  trichinous;  add 
to  this  that  the  discovery  of  these  worms  in  American  hams  and  bacon 
has  led  to  the  closure  of  several  European  markets  atrainst  these  prod- 
ucts 5  and,  finally,  that  this  specific  fever  of  swine  may  be  contracted  and 
conveyed  by  rats,  and  we  have  cause  enough  for  the  closer  supervision 
of  the  breeding  of  swine,  and  for  a  systematic  destruction  of  rats  wher- 
ever either  trichiniasis  or  the  swine  plague  has  manifested  itself.  The 
swine  breeders  themselves  should  be  warned  against  this  source  of  dis- 
ease and  loss,  but  the  sanitary  authorities  should  follow  up  every  case 
of  trichiniasis  and  hog  cholera,  and  see  that  the  rats  are  not  allowed  to 
become  active  in  its  propagation. 

INFECTION  BY  INOCULATION  OF  CULTIVATED  VIRUS. 

My  last  experiment  was  made  with  a  material  which  might  have  been 
supposed  to  have  been  thoroughly  disinfected.  A  little  pleuritic  fluid 
swarming  with  actively  moving  bacteria  was  added  to  some  milk  and 
boiled  for  five  minutes.  When  cold,  a  drop  or  two  of  ammonia  was  abided, 
the  neck  of  the  glass  vessel  plugged  with  cotton  wool,  and  the  whole 
placed  in*an  incubator  at  98^  F,  for  two  days.  A  second  and  third  por- 
tion of  boiled  milk  and  ammonia,  were  successively  inoculated  from  the 
first  tod  second,  and  a  little  of  the  milk  with  the  third  generation 
of  the  cultivated  poi»on  was  injected  under  the  skin  of  a  healthy  pig. 

The  subject  suffered  from  illness  with  red  and  purple  spots  on  tlie 
skin  andagTcasy  black  exudation ;  was  killed  on  the  twenty-first  day  and 
immediately  dissected.  The  stomach  was  extensively  discolored,  of  a  dark 
brownish  red,  becoming  a  bright  red  at  the  margins.  The  small  intes- 
tines were  congested  and  showed  punctiform  pectichitc,  especially  on  the 
duodenum  and  on  the  ilieum  near  the  ileo-ca'cal  valve.  The  large  in- 
testine had  enlarged  follicles  and  patches  of  congestion,  and  the  Ijin- 
phatic  glands  of  the  bowels  were  discolored  a  deep  rod.  Elsewhere  the 
lymphatic  glands  were  either  reddened  or  pigmented,  1  lie  lungs  and 
liver  showed  little  change,  but  there  were  purple  discolorations  on  the 
kidneys  and  heart. 

This  case  was  evidently  one  of  the  specific  hog  fever,  and,  unless  some 
source  of  fallacy  entereil,  seems  to  imply  that  the  gt»rms  of  the  disease 
may  on  certain  conditions  resist  for  a  time  the  heat  of  boiling  water.  A 
single  experiment  is,  however,  too  narrow  a  basis  for  the  support  of  a 
theory,  and  I  shall  therefore  content  myself  with  merely  recording  the 
residt,  and  leave  the  matter  to  be  made  liie  subject  of  a  more  crucial 
test  at  some  time  in  the  future. 

Perhaps  the  most  remarkable  feature  of  these  experimental  inocula- 
tions is  the  fact  that  the  ])igs  inoculated  from  the  infected  sheep  and 
rats  a])peared  to  take  the  disease  in  a  mild  form,  and  in  all  such  cases  it 
seemed  probable  that,  had  the  animals  not  been  sacriiieed  by  the  knife, 
a  recovery  might  liave  ensue  1.  In  the  case  of  the  pigs  inoculated  from 
the  sheep,  one  (Xo.  4)  v»as  twiee  inoculated,  thirty-eight  and  twenty- 
three  days  before  it  was  killed,  and  although  the  disease  showed  itself 
in  an  unequivocal  torn,  yet  it  was  not  severe  and  did  not  promise  a  fatal 
result,    A  second  {So.  V),  inoculated  from  the  himb  twenty-one  days  be- 
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fore  it  was  sacrificed,  proved  more  severe,  but  did  not  reach  a  fatal  re* 
suit;  a  tbird  (No.  8)  was  inoculated  twenty-two  days  before  its  death, 
and  showo4  such  slight  symptoms aud  postmortem  lesions  that  it  might 
have  been  questioned  whether  it  really  had  the  disease ;  a  fourth  (No. 
o),  inoculated  twelve  days  before  its  di*atb,  had  very  slight  symptoms 
and  lesions  of  the  disease;  while  in  a  fifth  (No.  6).  that  lived  for  the 
same  length  of  time  after  inoculation,  the  symptoms  were  more  severe, 
but  there  was  no  certain  indication  of  a  fatal  result. 

Of  tbe  pigs  inoculated  from  the  rat,  two  (Nos.  1  and  7),  inoculated 
from  the  first  rat,  had  such  slight  symptoms  that  they  were  afterward 
inoculated  from  the  lamb,  and  the  third  (No.  10)  inoculated  from  the 
second  rat,  twenty  days  before  it  was  killed,  showed  moderate  but  dis- 
tinctly marked  symptoms,  and  was  manifestly  improving  when  it  was 
sacrificed. 

Inoculations  from  the  infected  rabbit  were  more  redoubtable.  One  pig 
(No.  8,  Add.  1),  inoculated  twice  from  the  rabbit  and  killed  on  the  four- 
teenth day  after  the  last  inoculation,  was  sufi'ering  severely  and  might 
have  died.  Another  (No.  D,  Add.  1)  was  so  ill  on  the  twentieth  day 
after  the  inoculation  tliat  he  could  not  have  survived  many  hours  longer. 

These  facts  point  to  the  most  important  conclusion  that  the  poison 
of  the  swine  plague,  when  passed  through  the  system  of  the  sheep  or 
rat,  becomes  lessened  in  virulence,  and  usually  conveys  the  disease 
back  to  the  pis:  in  a  non-fatal  form.  Should  this  be  sustained  by 
further  ex])eriment,  and  should  this,  like  some  other  bacteridian  dis- 
eases, so  ai!r'ect  the  system  that  a  se(^ond  attack  is  rendered  much  milder 
or  entirely  prevented,  it  will  open  the  way  for  a  system  of  vicarious  in- 
oculation that  will  save  our  swine  breeders  from  the  yearly  losses  of  tens 
of  millions  that  now  threaten  the  very  existence  of  this  industry.  It  is 
noticeable  that  the  pig  (No.  5)  inoculated  from  the  pig  infected  from  the 
lamb,  and  therefore  by  poison  the  second  riunove  from  the  ovine  sub- 
ject, though  showing  symptoms  of  the  disease,  did  not  suffer  severely 
in  the  twelve  days  it  was  allowed  to  survive,  so  that  the  mitigation  of 
the  poison  may  remain  for  some  generations  after  it  has  once  passed 
through  the  slieep. 

That  a  fiu^ther  inquiry  in  this  direction  promises  valuable  results 
may  be  further  deduced  from  recent  developments  in  antlirax  and 
chicken  cholera. 

In  February,  1878,  Burden  Sanderson  and  William  Duguid,  at  Brown 
Institution,  London,  inoculatod  guinea-pigs  with  the  poison  of  the  an- 
thrax, and  conveyed  the  disease  from  guinea-pig  to  guinea-pig  for  sev- 
eral generations  of  the  i>oison.  From  different  guinea-pigs  it  was 
inoculated  back  upon  two  yearling  heifers  and  a  six  months'  calf,  and 
in  all  produced  active  disease,  but  in  no  case  with  a  fatal  result.  Ke- 
coveiy  in  all  cases  might  be  said  to  have  occurred  by  the  fifth  day. 
The  liquids  from  the  guinea-pigs  thus  inoculatetl  on  the  cattle  were  sub- 
jected to  the  counter  test  of  inoculation  on  other  guinea-pigs,  and  in  all 
cases  with  fatal  results.  To  test  the  efi^ect  on  the  system  the  calf  was 
reinoculated  fifty-two  days  after  the  first,  and  the  heifers  nine  days  after 
the  first,  with  the  effect  of  producing  a  milder  attack  on  the  heifers,  and 
a  severe  but  not  fatal  illness  in  the  calf. 

Again,  twenty'-five  days  later,  they  were  inoculated  with  anthrax 
poison,  cultivated  in  grain  infusions,  wliich  makes  a  moat  virulent  and 
fatal  preparation ;  but,  though  two  sickened,  in  none  did  a  ftital  result 
ensue. 

Dr.  Greenfield,  who  was  in  charge  of  the  Brown  Institution  in  1879, 
continued  these  experiments.    A  steer  was  inoculated  four  times  ifi 
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succession  with  aiULitix  poisou  from  the  ^j^uinea-pig  with  stea^lily- 
decreujiing  results,  and  theu  a  fifth  time  with  blood  iVojii  au  anthrax 
sheep;  but  he  survived  all,  and  did  well. 

A  six-months'  ealf  was  int)euhi[t?d  with  anthrax  Huids  thai  had  passed 
tlirough  the  giunea-pig  and  been  arter\\ard  cultivated  in  an  albuminous 
fluid  for  four  generations  of  the  poison,  and  nine  days  later,  with  blood 
direct  from  the  spleen  of  an  anthrax  guinea-pig ;  but  a  recovery  ensued 
in  both  cases.  An  old  emaciated  and  pregnant  cow  inoculated  with 
the  bloo<l  of  an  anthrax  guinea  pig  died  on  the  fourth  day.  Age,  de- 
l)ility,  and  i)regnaucy  were  charged  with  the  result.  Finally,  a  shee]) 
was  inoculated  with  the  anthrax  poison  that  had  been  passed  through 
the  guinea-pig,  and  thereafter  cultivated  to  the  fourth  generation  in  au 
albuminous  fluid;  but  the  result  was  not  fatal.  It  should  be  added, 
that  the  anthrax  liquids  used  on  all  these  animals  were  tested  by  con- 
temporary inoculations  on  guinea-pigs  and  Juicc,  and  invariably  with 
fatal  effect. 

As  a  sequel  to  these,  it  should  be  noticed  that  Pasteur  claims  to  have 
mitigated  the  poison  of  chicken  cholera  and  the  bacteridian  disease  by 
cultivation  in  diflerent  fluids;  and  to  have  conveyed  it  back  to  the  fowl, 
not  only  without  producing  a  fatal  result,  but  with  the  efl*ect  of  ren- 
dering the  system  of  the  fowl  unimpressible  by  the  same  i)uison  for  the 
future. 

The  close  analogy  between  these  two  diseases  and  the  swine  fever  in 
their  mode  of  causation  by  bacteria  suggests  very  strongly  a  common 
pathology  for  all;  and  as  the  mode  of  reproduction  and  development  of 
the  different  bacteria  which  respectively  cause  the  three  plagues  is 
probably  the  same  or  closely  allied,  the  promise  is  held  out  that  the 
specific  swine  fever  may  be  anticipated  and  prevented,  as  the  above 
experiments  imjdy  that  the  other  two  affections  can  be. 

IS'or  are  the  above-named  observers  alone  in  their  teiihUive  results. 
Wemich,  Bauman,  and  Xeucki  find  it  highly  i>robable  that  brnleria  are 
destroyed  by  certain  i)roducts  of  the  putretacti^m  to  which  tluy  them- 
selves have  given  rise;  so  that  the  etnilinucd  (:\istence  or  ])ropagaiion 
of  a  specific  bacterium  in  an  individual  system  is  rendenMl  ditlieult  or 
impossible  by  the  previous  generation  of  that  micro] »liyte  in  tlie  same 
animal  body. 

But  at  this  point  still  another  question  arij^es.  In  view  of  the  mild 
effects  produced  by  inoculating  the  cultivated  vii  r.s  (Xos.  S  and  10, 
present  report),  may  the  poison  of  this  disease  not  be  mitigated  by  (*ul- 
tivating  it  in  particular  solutions,  so  that  when  inoculated  on  the  j)'g 
it  will  come  short,  of  destroying  life,  and  yet  prove  a  protraction  against 
the  ordinary  fatal  form  of  the  poison f  Klein's  cidtivations  were  made 
in  the  aqueous  humor  of  the  rabbit,  and  though  he  has  not  stated  how 
violent  were  the  inoculated  cases,  yet  it  would  not  be  surprising  if  they 
proved  fatal,  as  did  our  own  cases  of  inoculation  from  the  rabbit.  ]\fy 
inoculations  with  the  swine-plague  virus  preserved  in  bran  proilneed 
si^vere  symi)tom8  and  a  fatal  result,  in  keeping  with  the  vindenee 
of  anthrax  \irns  which  had  been  preserved  in  a  similar  medium.  Jn 
my  other  cases,  inoculated  with  virulent  egg-albumen  (No.  8)  and  am- 
moniated  milk  (Xo.  10),  the  resulting  disease  was  moderate,  and  did 
not  threaten  fatal  result. 

While,  therefore,  it  cannot  be  confidently  aflirmed  that  we  can  at 
will  induce  a  mild  form  of  this  affection  which  shall  protect  the  system 
against  a  severe  one,  we  have  in  the  abo\  e  facts  a  sulilcient  warrant 
and  inducement  to  carry  this  experimental  investigittion  to  a  certain 
and  reliable  conclusion.    It  remains  for  the  experimental  pathologist  lo 
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detennine  the  exact  conditions  under  wbieli  such  immunity  can  be  ac- 
quired, it*  at  all,  and  how  lon^'  the  protection  to  the  system  is  vouch- 
safed. From  present  appearances  it  seems  oversaniofuine  to  expect  ot 
our  legislators  any  sufficiently  vifrorous  and  persevering  system  of  extin- 
guishing  our  imported  and  indigenous  animal  plagues,  so  that  it  be- 
comes the  more  desirable  that  we  should  bend  our  energies  to  ascertain 
what  measures  will  rob  the  more  prevalent  ones  of  their  terrible  mor- 
tality, and  if  the  plague  germs  must  ])e  i)roduced  and  ])reserved  in  our 
midst,  what  will  assure  us  that  only  the  mitigated  Ibrm  of  the  poison 
shall  be  laid  uj),  and  not  the  deadly  one,  as  heretofore. 

JAMES  LAW. 
ITIIACA,  K  Y.,  Jme  lOj  1880. 


APPENDIX. 

RECORD  OF  I)K.  Law's  Experimknts. 

Polaud  China  pigy  infected  hj  cohabitation,    (See  experiment  Xo.  G,  Addendum  /.) 

Experiment  No.  1. 


Date. 


1879. 

Jan.   31 

Feb.     1 

2 

3 

4 

K 
9 
10 
12 
14 
15 
16 


Hour. 


I 

]  Temperature 
of  Dod3-. 


10a.m..i 
...do..-. I 

...do 1 

...do.... 
...do    ...' 

...do 

9a»in..i 
...do.... 
...do....| 
...do.... 
..  do....| 
...do.... 
...do....l 


o  F. 

lo:i 
102 
101.5 
102 
101.75 
100.  5 
102.  25 
101,25 
102 
102 
101 
100 
DU.  75 


Bern  arks. 


Looking;  badly. 


Postmortem  examination^  Fehruanj  17. — Skin:  Poop  red  blotches  beneath  the  Mly, 
inside  the  fore  and  hind  legs,  under  the  jaws,  and  at  the  entranee  of  one  nostril. 

Digestive  orgaws :  Mouth  natural.  Submaxillary  and  gntteral  glands  congested  and 
pigmented. 

Stwnach :  Contains  foo<l  meal,  with  a  little  hay  and  an  excess  of  yellow  viscidmncns. 

.Small  int/'sthies :  (Jontains  much  glairy,  yellow  mucus,  with  some  food  in  the  lower 
part  of  th^  ileum.  Ih'o-co'cal  \ii\y(^  is  pigmented  of  a  deep  dirty  green  beneath  the 
mucous  membrane.     Recinm  has  two  small  circular  blood  extravasations. 

Liver :  Mottled  with  purple  spots.     Gall-bladder  full  of  dark  green  viscid  bile. 

iSpleen  ':  Enormously  enlarged  (<devcn  inches  long  by  two  inches  wide  at  its  broad- 
est part).     (Jorged  with  blood. 

Inguinaly  vircumftex  ikac,  pelvic^  snhlumbary  mesenteric,  and  omental  lymphatic  glandi 
pigmented. 

Kidneys:  Left,  natural  on  the  surface;  cortical  substance  brewnish  yeUow;  medul- 
lary substance  with  numerous  jmrple  ccchymosis.  Ri^ht  has  patches  of  congestion  ou 
tbe  surfitce  of  its  outer  bordtr,  and  otherwise  beai*s  the  same  lesions  as  the  left. 

Lnngs:  Have  congested  lobules  partially  collapsed. 

Heart:  Endocirdlum  mottled  of  ditlerent  shach.'s,  from  purple  to  yellowish  brown. 
Above  the  tricuspid  valve  is  a  considerable  straw-colored  exudation.       . 

Suhdorml  himphiillc  glands :  Deeply  congested  and  discolored.  Prepecforal  and  pn- 
scapular  ghindi  in  a  similar  condition,  and  surrounded  by  a  semi-liquid  straw- colore^ I 
exudation.  A  siiuilar  exudation  is  found  around  the  guttural  glands  in  the  pericar- 
dium and  around  the  base  of  the  heart. 
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EXPEIUMENT  No.  2. 

lomj'icooled  lanib,    (See  No,  11,  Addendum  /,  page  112.) 


Date    1 

Hour. 

Temperatui-e 
ofA>ody. 

1879.     , 

o  V. 

Jan.  31  1 

10  a.  m.. 

104 

Ytb.     I  ' 

...do.... 

104 

...do.... 

lot 

;; 

...do.... 

10:{ 

4 

...do.... 

104.8 

5 

...do.... 

104 

«! 

...do.... 

102 

7  1 

...do.... 

103. 75 

K  t 

...do.... 

103. 75 

10  > 

...do.... 

lO-J 

ri 

...do.... 

103.25 

14 

...do  .... 

102. 75 

15  , 

...do.... 

103. 75 

10 

...do.... 

104.25 

BcmarkB. 


'  Scoui-s,  pMsijjjj  much  mucua;  iliac  glands  enlarged. 


A  I'ypodennic  newUe  bronght  a  greenish  cUccsy-looking  matter 

from  tbo  eenter  ol'tbo  axillary  swelling. 
Increased  axillaiy  » welling. 


Killed  by  Heeding^  February  18,  1879.— Po«f-wiortem  examination  immediately  after 
deatli. 

JMgestive  organs :  Tongue  sound ;  stomach  sound. 

SnwXl  inieftiwes  and,  to  a  greater  extent,  the  caicum  and  colon  studded  witU  Lard, 
spberical  nodules  containing  a  caseous  material,  and  some  of  them  communicating 
yyith.  the  cavity  of  the  intestines  by  a  narrow  orifice.  Guttural  ccsophagean  and  mesen- 
icrtc  lymphatic  glands  gi*ay  from  pigmentation. 

hirer:  Mottled  with  purple  and  yellowish  spots.  Bile  of  a  bright  green.  Hepatic 
lytHphatic  glands  deeply  pigmented.     Spleen  natuial. 

Kidneys :  Cortical  substance  slightly  purple  on  the  surface.  Medullary  substance 
of  a  pale  yellowish  white,  surrounded  by  a  purple  zone.  Peritoneum  contained  three 
"hydatids. 

Lungs  have  a  number  of  lobulets  of  a  dark-red  congested  appearance,  but  still 
firm  and  tough.  There  ai-e  also  a  number  of  hard  nodules  of  a  dirty  grayish  color  on 
the  surface  of  the  organ.    No  parasites.    Bronchial  lymphatic  glands  pigmented. 

ne€wt:  Puq)lc  spots  on  the  endocardium  of  the  right  and  left  ventricle,  especially 
the  latter. 

Experiment  No.  3. 

Merino  sheep,    (Continued  from  page  112,  No,  10,  Addendum  I.) 


Date. 

Hour. 

Teniperjiture 
ofbody. 

Eenmrks. 

187a 

OF. 

Jaju  31 

10  a.m.. 

10U.8 

I'eb.    1 

...do.... 

102.5 

...do.... 

103.75 

a   ...do.... 

102. 75 

4 

...do.... 

100.5 

5 

...do..-. 

103.5 

6 

...do.... 

102 

8 

...do....l          103 

9 

...do....i           102.5 

10 

...do....;           102.5 

^V2 

...do....            102.75 

14 

...do....:        io:i 

15 

...do....(           102.5 

16 

...do....i           102.75 

Merino  sheep:   Killed  by  bleeding,  February  .18,  1879. — Post-mortem  examination 
immediately  after  death. 

Digestive  organs  presented  nothing  abnormal.      Mviicnieric  lymphatic  glands  deeply 
pigmented. 

Inguinal  glands  deeply  pigmented,  especially  to  the  medullary  portion. 

Liver  has  purplish  and  reddish  mottling  on  the  surface. 
.     ii all-bladder :  Partially  full  of  a  bright-i;reen  bile. 
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SjtlrrH :  Ncuinal. 

huhinfn:  Yellowisli  brown  in  rortiral  portion. 

lihjht  hnuj:  In  ^rtiat  i)art  conpestcMl,  of  h  lnijjlit  ivil  color. 

Ixigid  hiari :  IIhih  L-ndoeartliiim  markotl  witlj  pnrjile  spots. 

Lrft  heart :  Mottled  exleusivoly  with  8jK)t8  of  a  dark  purple. 

EXPEIUMKNT  No.  4. 

White  male  pig. 


Vnw. 


1K79.     I 
Jhd.     7  • 
8 
!> 
10 

li 

15  I, 

16  I 

17  . 

18  , 
19 

20  I 

21  I 
22 

22  1 

•Si ; 

21  . 
25 
2tt 
20  , 
27  , 
2« 
29  i 

m\ 
ai 
Feb.    1  ! 


M- 


Hour. 


9  a.  m.. 
..do.... 
..ilo  .... 
..do.... 
..do.... 
-do.... 
..do.... 
..do.... 
..do  .... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do  ... 
..do.... 

5  p.m.. 

9  a.  m . . 
..do.... 
.  do... 
.do  .... 
4. 30  p.  Qj 

9a.  lu.. 
.  do.... 
..do.... 
..do.... 
..do.... 
..do.... 
..do.... 
.do.... 
..do.... 


5  L.do.... 

6  ...do  .... 

8  ...do.... 

9  ...do.... 
0  ...do  .... 
2  ...do.... 
.4  ...do.... 

[5    ...  do 

i6   ...do.... 


'rt'iupeiutuiv 
of  bclv. 


or 

1U2 

100.5 

101 

100. 7:> 
102.  7r. 
104 
102 
103 
104.  75 

]o:i.3 

102.75 
102.25 
101.5 

102.  5 
1  rj 
102 
101.5 
100.  5 
101.75 
99.75 
102 
101.75 
102 
103 
103 

103.75 
101 
103 
102.5 
102 

102.75 

10-1.5 

103 

102.  25 
102.7 
102. 

103.  25 
103 
103 


Ki'inai'ks. 


luoculated  with  mucus  hvm  anus  of  shoop. 


IuoculHt«d  with  .scab  IVom  ear  of  lamb. 

Tu^uioul  iilands  enlarptwl. 

Iiioiiiilatcd  wiib  anal  mucuD  fi-um  sbeep  aod  bunb. 


Kub)rge<l  Ijjguiiial  glujid^;  purple  r^putb  ou  belly. 

Oflf  f«>ed;  livid  spoU  on  fenis. 

Livid  spola;  enlaruud  KlundM;  uuctuoitsi  seiTelifHis  from  skin. 
OH  lV'<u;   i)iuk  I'upuka  at  Lair-roots;   black  skin  exudatiou, 
tietiu*;  iu  scabs. 


5    ! 


White  male  pig:  Killed  by  bleeding,  February  17. — FoaUimrUm  exauiLaatiou  imme- 
diately after  death. 

Digeative  apparatus:  Month  healthy,      (iiilliiraf  hjmphativ  glamh  pigmente<l. 

Stovinch:  Full  of  food  ;  mueous  uiciubrane  sli<L;luly  eoiige^ted. 

Small  inte^tiite:  Slijuhlly  congested  at  iM»lat«Ml  points. 

iMrge  intentlue :  Has  patches  of  con <!:f'st ion  and  cnlar«;cd  lolli<  Ics,  ihelatter  t^^jpecially 
in  the  eolon.  Kectiim  bears  an  nicer,  th<*  s<'ah  of  which  is  marked  on  the  outer  coat 
of  the  howel  by  a  liqniil  cxndation  and  a  congested  lymphatic  ghiml. 

Duodinal  hjmphatic  glands  very  hhu'k ;  Mc^iHltricUhnphaliv  glamh  pigm<^nted,  of 
varying  shades  of  gray.     Hccfal  bjniplnitic  gUtnds  blood-red. 

Lire)-:  Mottled  with  purple  spo'.s.     OalI-l)Ia»I(ler  full  of  dark-;Lrrcen  H([nid  bile. 

Spleen:  Normal  in  size,  hjit  wllhyellowish-whiteshrunken  iiortions  along  the  edges. 

Kidiirifs:  Yellowish-brown  (»n  Ihe  cortical  pait,  Imi  with  petechial  spots  on  thesui*- 
faeo  and  inlernally  on  the  iiMMJullnry  ]»ortion. 

Lnni/s:  XormnJ.  Ijidn'-ar./iHm  moti  |.»d  \\  ilh  i-i.rplv  spois.  SnbdoiNal  an«l  internal 
pectoral  glands  deepK  inn^oTi.I. 
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EXPERIMKNT  No.  5. 

IVhitt  male  pig. 

Dat^. 

Uonr. 

oflimly. 

Bcmarkt}. 

1«79. 

• 

OF. 

Jan.   30 

lOa-m.. 

102 

31 

.-  ao...- 

103.6 

Feb.     1  1 

...Uo.... 

102.5 

2! 

...do.... 

102.5 

3 

...do.... 

104 

5 

...do.... 

103.5 

Inoculntcd  with  wab  from  enr  nud  ovtMil.'*  of  sirk  niiz  Xo. 
fi*um  sheep  and  huub)  aud  placod  iu  t»aiiiti  peu  with  it. 

1  (iiilM  kd 

0 

...do.... 

104 

8  • 

...do.... 

103. 5 

9  , 

...do.... 

102.25 

10  ' 

...do.... 

103 

V2  1 

...do.... 

103 

1*  i 

...do 

108 

15 

...do.... 

103 

16 

...do.... 

102.75 

IVkiU  male  pig:  Killed  by  bleediug,  February  17. — Foet-mortem  examination  at 
once. 

Skin:  Dark-red  blotch  inside  the  left  fore  leg  extending  from  neai*  the  carpus  to  the 
sternum.  Bright-red  spots  over  the  anterior  pmii  of  the  stemimi  and  inHido  the  liocks, 
on  the  prepuce  and  lower  part  of  the  scrotum.     Eai-s  slightly  bhie. 

Digestive  organs :  Tongue,  tonsils,  and  larynx  sound.  Guttural  and  submaxillary 
lymphatic  glands  pigmented  of  a  grayish  color. 

Stomach:  Full  of  food,  great  curvature  has  its  mucous  membrane  coiijrcsted. 

Duodenum :  Congested  of  a  deep  red.  Jejunum  aud  ileum  somewhat  loss  so.  8imi- 
lar  pat^Jies  of  congestion  on  the  ileo-cjeoal  valve. 

Jtiterior  mesenteric  glands  the  seat  of  dark-gray  pigmentation. 

Colon:  Congested  at  intervals  with  many  enlarged  follicles.  Kcctum  presents  rcil 
discoloration  and  ulcers,  one  of  the  lattt^r  containing  a  blood-clot.  Kectal  and  colic 
lymphatic  glands  pigmented,  some  red  with  congestion. 

Inteniinal parasites :  Small  intestines  contain  thirty-eight  awcaridos,  one  meiisuring 
tliirteen  and  a  half  inches  in  length. 

Liver:  Has  purple  sx>otd  aud  patches,  especially  on  the  right  lobe.  Gall  bbvldor  is 
full  of  greenish  bile. 

Spleen:  About  natural.    One  spot  of  brownish-retl  e<u)gestion. 

Kidneys:  Have  i»urj)le  spots  on  their  surface  extending  about  oue  line  into  the  cor- 
tical substance. 

Heart:  Left  ventricle  has  large  x>6techi»  on  its  internal  surface,  also  on  the  edge  of 
the  mitral  valve.    Kight  healthy. 

Lungs:  Posterior  border  of  the  hinder  lobe  of  the  right  lung  is  bluish  and  contains 
lung-worms. 

Mediastinal  lymphatic  glatUls :  Pigmented  and  congested.    Some  perfectly  black. 

Experiment  No.  6. 
Female  pig. 


Dat«. 


Hour. 


IJ>70.  ' 

Jau.    30  10  a.  m. 

31  |...do  ... 

Feb.     1  I. ..do  ... 

2  .  do  ... 

3  ...do... 

4  ..do... 

5  ...do... 


10 
12 
14 
15 
16 


i\o... 
»a.  ifl. 
..do... 
..do... 

.  t\o  ... 
..do... 
..do... 
..do... 


Temperature  I 
of  body. 


Tteinarks. 


o  y. 
1(1.X  2^ 
104 
104 
404 
104 
lUl  75 

io:j.  :» 
for. 

lO.'i 

104. 7:. 

104.  5 
lul   '»% 
1<  J.  70 
lo:! 
103,75 


Inoculate  with  dry,  firecnlsb,  ch^esj  matter  from  axillary  swollia^j 
of  Iamb. 
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Killed  by  bleediu^  February  18. — Poai-morlcm  exauiinatiou  immediately  al'ter  death. 

>'A.-iit;  Purple  blotch  on  the  feft  flauk  over  a  ji^lobular  caseous  mass.  T^ndor  the  black, 
unctuous  cutaneous  exudation  red  tlaque*  appear  upon  the  car,  also  a  slightly  bluish 
tiu^e  upon  the  nose. 

Digestive  orfjaus :  Mouth  healthy,  (i  uitural  hpnphatie  glands  pifrm<^nted  and  enlarged. 
Stomach  m(  derately  lilled;  contents  Aery  acid;  considerable  reddish  and  brownish 
discoloration  of  the  niiicoiia  membrane  along  the  great  curvature. 

JJtiodenum:  Congested  in  its  mucous  folds,  with  thickening  of  tho  mucous  mem- 
brane. 

Jejunum  and  Ilium :  Have  patches  of  congestion  and  contain  eight  ascarides.  Caxmrn 
and  still  more  tho  colon  have  enlarged  follicles.  Rectum  shows  congestion  and  one 
small  ulcer.    Ciecnm  contains  thirteen  whipworms. 

Attaenteric  lymphatic  glands :  Congested  of  a  deep  red  or  black  and  greatly  eidarged. 
Colic  lvmi)hatic  glands  perfectly  black.  Sublambar  and  inguinal  glands  daridy  pig- 
mentocl. 

Xtrrr :  Has  i)urp]e  patches  near  the  free  border ;  its  cut  surface  is  yellowish  brown. 

Gall  bladder :  FuU  of  orange-brown  bile.    Spleen  almost  normal. 

K'ulneijs:  Right  has  purple  spota  on  the  surface,  meduUary^substaace  and  papillae. 
Cortical  substance  less  pale  than  usual. 

Lungs :  Have  purple  spots  on  their  surface.  Subdorsal  and  broncliial  glands  pig- 
mented. 

Heart:  Ri^^ht  side  has  a  large  loose  clot  and  purple  mottled  endocardium.  Left 
ventricle  hohls  a  loose  clot  and  many  of  its  carunie  columuaj  are  black  throughout, 
ati  If  they  were  but  clots  of  blood. 

Experiment  No.  7. 


Female  pig. 

Date. 

Hour. 

1  Temperature  1 
of  body,      j 

Eemarlis. 



1870. 
Jaii.      7 

8 

9  a.  m.. 
...do... 

!           °F.        i 
101].  5      , 

15 
16 
17 
18 
19 
*J0 

21 

li2 

•24 

2(3 

27 
1!8 

29 

31 

Feb.     1 

o 

3 
4 


do.... 
.'..do.... 
...do.... 
...do..-. 
...d».... 
...do.... 


...do.... 
...do.... I 
...do. ...I 
..do.... 
...do....! 
...do.... 
I 
...do.... 

. .  do 1 

...do. ...I 
...do.... 
...do.... 
..  do....! 

...  do i 

...do  ....I 

...do. ...I 
...do....' 
...do.... 
10  a.  m.. 

...do....; 

...do.... 
...do....; 
...do....! 


...do  .... 
...do ( 

..  do 

..  do.... 
..do  ..... 
.  do  ... . 
...do  ....' 
...do..... 


io:i.! 

104 

10;i.7 

1U2 

102 

1U1.7 


101 

102.  5 
102.5 
100.5 

103.  25 
102 

101.5 

102.25 

102 

102.25 

101 

101.5 

301.5 

103 

102.8 

102 

102.5 

101.75 

102.75 

102 

102.9 

102.  5 


101 

102.  2 

101.7 

l(t2 

103 

102 

102.  7 

103.  i 


luoculalM  in  flank  vr\th  con3«'^;l«d  tuuall  intesthie  of  rut  vhi<*h 
died  two  days  allcr  iuoculation  from  sick  pig.  (Set  page  101 
Addeudum  I.) 


Purple  ppots  on  teat*.    • 

Pun>le  8])ot»  nu  teats  and  belly  in  size  from  that  of  a  pio*8  head 
and  upwardii. 

i  Enlarged  inguinal  glnnda. 

Pink  hpotd  hko  pins'  heatls  mostly  around  roots  of  bristlca. 

I  luffiilQal  ;;l.inds  materially  enlarged. 

i  Purple  on  teats. 

I  Injected  1  drum  saline  solution  with  bloody  mucus  iVom  rectum  of 

lamb. 
!  Bed  spots  like  pins'  heads  along  the  belly. 


Pnn>le  spots  beneath  breaat-bone;  ingnmal  glands  enlarged. 

Purple  flanues  aroiuid  i  ho  seats  of  hioculation ;  pink  papule.M  around 
tL<»  bristles  inside  the  thi^hn,  and  on  the  belly;  purple  Hpot«  on 


K.iiialo  pig  killed  by  bUciling  Februaiv  1^. — J'o-t  ■mortem  examination  just  aft*r 
dr.. til. 
Skin:  lucfTaceable  red  spots  one-third  of  a  line  hi  diauicicr  on  the  belly,  teats,  in- 
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ner  sides  of  the  thighs,  forearms,  and  ears.  Bristles  are  Tory  erect  and  rongh.  Skin 
covered  with  an  unctuous  secretion. 

Digestive  organs :  Mouth,  normal.  Eight  guttural  lymphatic  glands  enlarged  and 
pigmented.    Left,  normal. 

Stomach:  Contains  little  food:  sour;  mucous  membrane  on  the  great  cnryatnre  dis- 
colored, red  and  dirty  brown.  Small  intestines  with  patches  of  congestion,  especially 
along  tne  folds.    Large  intestine  has  enlarged  follicles  and  patches  of  congestion. 

Liver:  Bears  purple  patches.    Gall  bladder  full  of  orange-brown  bile. 

Spleen:  Nearly  normal.    Slightly  shrunken  and  puckered  at  its  thick  extremity. 

MesenteriCj  gastric,  hepatic^  and  mesocolic  glands :  Darkly  pigmented,  and  some  discol- 
ored of  a  deep  red. 

Kidneifs:  Nearly  normal. 

Lungs:  With  a  Yew  patches  mottled  of  a  deep  red. 

Heart:  Left  side,  nearly  normal;  right  side,  with  purple  spots  of  ecchymosis. 

Subdorsal  and  bronchial  lymphatic  glands:  Pigmented  and  partially  reddened. 

l*repectoral  and  prescapular  glands  deeply  i)igmeuted. 

Experiment  No.  8. 
Suffolk  pig. 


Dftte. 

Hoar. 

Temperature 
of  body. 

Bemorks.                                              > 

1879. 

OR 

Jan.     1 

9».m..- 

101.5 

2 

...do.... 

102 

Injected  hypodennlcaUy  }  dram  of  inocnUtod  albamen,  4tli  gener. 
at  ion.  in  inoculation  apparatus  from  blood  of  pig  (experiment  13) 
which  contained  moving  bacteria.  In  empt^g  and  roohargioz 
the  apparatus  the  liquids  were  drawn  {rom  a  newly-broken  .38 
through  a  tube  preyiously  heated  to  redness. 

8 

...do.... 

101.5 

4 

...do.... 

102 

Purple  spots  on  rump  and  tail ;  papules  and  flaqnes ;  purple  patches 
on  the  hocks. 

5 

...do.... 

102.5 

6 

...do.... 

102.75 

7 

...do.... 

100 

8 

...do.... 

101 

9 

...do.... 

103 

10 

•"•- 

102 

Skin  hss  many  hard  and  brownish  black  scabs  covering  a  red 
slightly  depressed  surface. 

11 

...do.... 

102.5 

32 

...do.... 

102.5 

13 

...do.... 

101 

14 

...do.... 

102 

15 

...do.... 

101.75 

Inoculated  with  congested  intestine  of  rat  which  had  been  frorett 
over  night 

16 

...do.... 

103.25 

17 

...do.... 

101 

18 

...do.... 

102.5 

19 

...do.... 

101 

20 

...do.... 

101.75 

21 

...do.... 

102 

22 

...do.... 

101 

Has  not  eaten  Its  food. 

23 

...do.... 

103 

24 

...do.... 

101 

Pink  spots  on  skin ;  black  crusts ;  dung  fetid. 

25 

...do.... 

101 

26 

...do.... 

102 

Purple  spots  on  rump  and  thighs. 

27 

...do.... 

102 

28 
29 

...do.... 
...do.... 

101 
103 

Injected  1  dram  saline  solution  with  rectal  bloody  mueat  from  lamb 
Tail  has  red  spots,-  is  soaked  with  urine  and  feces. 

30 

...do.... 

102      • 

31 

...do.... 

103 

Feb.    1 

...do.... 

100.5 

2 

...do.... 

100 

3 

...do.... 

100.5 

4 

...do.... 

102 

r. 

...do.... 

102.  5 

Purplo  spots  on  ears. 

(i 

...do.... 

]0*J.5 

8 

...do.... 

102.75 

9 

...do.... 

102 

10 

...do.... 

l'»2.5 

12 

...do.... 

10-J 

14 

...do.... 

102 

15 

...do.... 

102. 75 

16 

• 

...do.... 

103. 25 

Suffolk  pig  kille«l  by  bleeding  February  18. 

Tongue,  especially  in  its  post^^rior  portion,  furred  of  a  brown  color. 
Stomach  and  inteittincs:  Bore  little  evidence  of  change. 

Lymphatic  glands :  Pigmented.  , 

Liver:  Discolored  purple  patches,  and,  towards  the  margin,  yellowish  staining. 
Bile,  moderate  in  quantity,  orange  brown. 

w28  Aa 
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ffiyJcen :  Small — a  little  puckered  at  the  edges. 

Kidneys :  Very  palo ;  firm  and  resistant,  as  if  they  had  undergone  fibrous  dogenora- 
tion. 

Experiment  No.  9. 

Rat  killed  February  13,  1879. — Post-mortem  examination  immediately  after  death. 

Cuiiural  glands:  Mottled  with  red  and  dark  linos.    Inguinal  glands  of  a  brownish 
red. 

Iii{jht  lung :  Firm  and  gorged  with  blood.    Left  lung  nearly  uaturaL    Liver  deeply 
mottled  with  purple. 

A^pleen  :  Excessively  large  and  gorged  with  blood. 

Ki(ln>!;'i :  Cortical  siibstauco  of  a  very  dark  red  :  medullary  substance,  palo. 

Si(bluuibar  hjmiyhaik  i/lands :  Enlarged  and  pigmented. 

Experiment  No.  10. 

WJtite  male  ing. 


1870. 
Feb.     3 


9a.  m. 

...do.. 
...do.. 
...do.. 
...do.. 

...do.. 
...do.. 

10  !...do  .. 

11  i.-.do  .. 
^'^  L..do.. 


13 

...do. 

14 

...do. 

15 

...do. 

16 

...do. 

17 

...do. 

Mar. 


19  !.-.do 


o  F, 

iub.  75 
103.  75 
103.  5 
103.5 

102 
1U4 

1U1.25 
104 

lo:;.  7,' 
lo:i.'j:» 
lu3.i:5 
ion 
102  7  :> 

102.  5 
102.  25 


Remarks. 


...do.... 

102.  5 

...do 

102.  75 

...do.... 

102.  .-» 

...do.... 

102.  7.'. 

...do.... 

102.75 

...do.... 

103 

...do.... 

103.25 

...do.... 

103.  .%0 

...do.... 

103.  75 

...do.... 

103.25 

...do.... 

102.  75 

...do.... 

102.  5 

...do  .... 

102.25 

...do.... 

102.  25 

...do.... 

102 

...do.... 

102.25 

...do.... 

102 

...do.... 

102.25 

InomlntocLto-dnywith  the  ronjrp^'tpd  and  roddcnod  IvrnpTiaticglandi 
and  coiiiic.sted  lanj:8  of  a  ral  (X«). 'J*  which  showi-d lesions  corre- 
.HpoTi.li:i;r  to  those  of  flio  Hwirn'  IVver.  Tho  mfectini;  niattcrs  were 
inserted  ill  a  i^ouch  lornied  under  tho  trae  skin. 


Is  very  nneasy.    Mohisaes  like  exudation  on  ears  and  legs. 
Exudation  increased  and  extended  over  nearly  tho  whole  body. 

Exudation  drying  up. 
Shows  much  uneasiness. 


Killed  by  bleeding  Marcb  11. — Poxt-mortcm  examination  jmniediately  after  death. 

i^kin  :  lusido  botb  tbigbs  extending  down  to  the  bocks  are  discolored  spots  and 
patches,  not  elfaccablc  by  pressure.  The  molasses-likc  exudation  on  the  skin  is  nearly 
dry  on  tlic  body,  but  still  soft  and  unctuous  on  the  legs. 

JJigcsUi'c  organs :  Tongue  healthy.  Guttural  lymphatic  glands  enlarge<l  and  pig- 
incuted. 

stomach:  Has  its  mucous  membrane  mottled  of  a  dark-pnridish  brown  on  its  groat 
curvature. 

Duodenum:  Slightly  conj;estcd  in  its  upper  portion.  Remainder  of  the  small  intes- 
tiiica  prorieut  patches  of  slight  inflammation.     Ilio-ca^cal  valve  normal. 

Large  intestines :  Present  suiall  globular  elevations  like  enlarged  solitary  glands. 
These  are  especially  abundant  in  the  colon. 

The  duodenal  lymjihatic  glands :  Of  a  deep  red,  almost  black.  Mesenteric  lymphatic 
gl.inds  enlarged  and  deeply  pigmented.  Sublumbar  lymphatic  glands  and  the  in- 
guinal nre  .siniilorly  enlarge<l  and  ])igniented. 

>'/>/<7 )/ :  Normal,  except  that  it  is  vevy  firm  and  puckered  nlong  its  border. 

Lictr:  Kiim.  I'atclies  of  pm-plc  discoloration  arc  s' eii,  especially  at  tin*  Viordei'S. 
Gall  bladder  full;  bile  of  a  bright-yellowish  greeu. 

Kidneys :  Nearly  normal.    Cortical  Bubstance  a  little  pale. 

Urinary  Madder:  Full.    Density  of  urine  1026. 


Digitized  by 


Google 


CONTAGIOUS  DISEASES   OP  DOMESTICATED  ANIMALS.        435 


Ifeart :  Empty.    Endocardium  of  left  ventricle  with  numerous  dark  petechial  spots. 
Those  are  less  mimerous  on  the  right  ventricle,  hut  of  a  deep  purple  color. 
jAings :  Present  petechial  spots  on  the  pleura3  and  bronchi. 
Paraaites:  Five  ascaridcs  in  small  intestines ;  odc  hairheadcd  worm  in  ciecum. 

Experiment  No.  11. 

White  feniaUpig. 


Date. 

Hour. 

Tenipernture 
of  body. 

KemarkA. 

• 

1670. 
Feb.     3 

4 

I 

7 

a 

9 
10 

11 

12 
13 
14 
15 
16 
17 
18 

9  a.  m . . . 
...do.... 
...do.... 
...do.... 
...do.... 
...do  .... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
do 

or. 

103. 75 
103.  T5 
103 
102.  5 
10S.5 

io;i.  75 

102.  75 

loa 

103. 75 

103 

102.5 

102.75 

102.5 

102.76 

102.5 

Hm  been  in  rut  for  Bororal  days. 

19 

do  ....' 

Inocnliited  b\T>oderTnicrtllT  with  a  nolntfon  of  mfllc  and  pleuritic 

20 
21 
22 
23 
24 
25 
26 
27 
28 
Har.    1 
2 
3 

...do.... 
...do.... 

...do 

...do.... 
...do.... 
...do.... 
...do.... 
...do  .... 
..do.... 
..do.... 
...do.... 
.do  .... 

102. 25 

102.25 

102.  5 

102. 75 

102.5 

102.75 

103 

103. 25 

103.5 

103.5 

103.25 

cf^mion  of' sick  pi|c  (hoth  boiUnl)  with  atumeaia,  eullivat<^  in 
iaulation  appaiatas  to  tlio  third  ficuttralion. 

A  little  exudation  on  the  eari. 
la  very  uneasy.    Pe«vi»h  gnmt 

4 

5 

...do.... 
...do 

103.25 

6 
7 
8 
0 
10 

11 

12 

...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...do.... 
...d©.... 

103 

103.5 

103.5 

103.25 

103.25 

103.25 

Killed  by  Weeding. 

PosUmortem  examination  immediately  after  death. 

Skin :  A  few  purple  discolorations  on  the  inner  side  of  the  hocts.  The  molasses- 
like  exudation  has  dried  up  into  a  hlack  incrustation. 

Digestive  organs :  Mouth  and  connections  normal. 

Guttural  Ipmphatic  glands:  Slightly  pigmented. 

StonMch :  Has  several  extensive  dark-reddish  patches  on  the  mucous  memhrane  cov- 
ering the  great  curvature,  shading  off  with  hright  red  at  the  margins. 

Duodenum :  Congested  along  the  margins  of  the  fblds  of  mucous  memhrane  with 
patches  of  bright- red  puuctlforra  petechia?. 

Jejunum  and  ileum :  Congested  along  the  folds  of  mucous  merahrano,  especially  in  the 
middle  part  of  its  course.    IS  car  the  ilio-c^cal  valve  are  hright-red  puuctiform  pctechiaj. 

Duodenal  Igmphatio  glands:  Of  a  dark-red  hue,  almost  black.  Anterior  mesenteric 
glands  are  deeply  pigm«ntod,  and  in  many  cases  of  a  deep  red. 

Large  intestine:  Ihis  follicles  enlarged.  These  are  especially  numerous  in  the  colon. 
The  tectum  bears  patches  of  congestion  and  the  lymphatic  glands  a^acent  are  of  a 
deep  red. 

Spleen :  Small  and  firm,  ridged  or  puckered  at  its  ftec  border.    Not  gorged  with  blood. 

Liver :  Firm,  nearly  normal.    Gall  bladder  filled  with  a  bright,  yellowish-gieen  bile. 

Kidneys:  Nearly  healthy.  Medullary  substance  a  little  more  highly  colored  than 
natural. 

Lung-'i:  Normal.     Contains  two  lung  worm.s. 

Vreptdovul  lymjthatic  ghiuds  :  Sliglitly  pigm^'nted. 

JUfflil  inguinal  tjlaudft:  Of  a  deep  r»'d.     Left  (li«*  Kml  cif  i;rji.vi*<li  ]n'^ni»*ntation. 

Heart:  Left  ventricle  deeply  disculortid  iutA^rnaily  by  iiietlacealiie  deop  purple  and 
crimson  stains.    Right  ventricle  normal.    Kight  auricle  cental uh  a  large  clot. 

Intestinal  parasites :  One  ^scaris  in  jejunum^  four  tricocephali  in  caicmn. 
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CONTAGIOUS  PLEURO-PNEUMONIA  OR  LUNG- 
PLAGUE  OF  CATTLE. 

Prof.  James  Law,  V.  S.,  of  Cornell  University,  New  York,  lias  issued 
a  valuable  work  of  about  one  hundred  pages,  entitled  "The  lung-plague 
of  cattle — contagious  pleuropneumonia.''  This  work  is  all  the  more  val- 
uable from  tbe  recent  experience  of  Dr.  Law  in  the  treatment  of  this 
disease,  for  it  will  be  remembered  by  many  of  the- readers  of  this  brief 
review  that  he  was  last  spring  appointed  by  the  governor  of  Isew  York 
to  act  as  chief  of  a  commission  of  veterinarians  to  assist  the  State  author- 
ities in  dcAising  and  carrying  out  such  measures  as  it  was  hoped  would 
result  in  the  complete  suppression  of  this  deadly  malady  among  the  cat- 
tle of  that  State.  He  states  many  facts  connected  with  the  history  of 
the  disease  in  this  country  not  heretofore  generally  known,  and  also  cor- 
rects some  errors  and  misapprehensions  touching  the  disease  itself  which 
English  veterinarians  have  fallen  into.  He  says  that  the  name  of  the 
disease  (plcuro-pneuvionia)  has  been  largely  misapprehended  by  the 
medical  mind,  and  that  there  is  no  proof  that  the  malady,  like  other 
imflammations  of  the  organs  within  the  chest,  is  caused  by  exposure, 
inclement  weather,  changes  of  climate  or  season,  imperfect  ventilation, 
&c.  Other  names  have  been,  at  difterent  times,  employed ;  for  instance, 
Penptienmoniaj  Feripneumonia  pecorum  enzoofica  or  epizootica^  Peripneur 
monia  exudativa  enzootica  or  conta^iosa^  Peripneumonia  pecorum,  epizootica 
iypltosa^  Pleuro-pneumonia  interlobularis  exudativa^  Pneumonia  catarrhalis 
gastrica  asthenicaj  Pleuritis  rheumatica-erudativa.  But  Dr.  Law  regards 
all  of  these  terms  as  objectionable,  and  says  if  the  term  contagious  (con- 
tagiosa) be  added  to  any  of  these  definitions  it  only  removes  the  diffi- 
culty a  short  step,  "for  the  physician  still  concludes  that  the  affection 
is  due  to  local  or  general  causes,  and  that  if  it  arises  in  one  animal  under 
such  circumstances  it  may  in  one  million,  subject  to  the  same  conditions; 
that  its  general  prevalence,  at  any  time  or  place,  may  be  altogether  due 
to  the  environment,  and  that  the  doctrine  of  contagion  is  either  founded 
on  insufficient  data  or  true  only  in  a  restricted  sense  and  entirely  sub- 
sidiary to  the  generally  acting  causes.  But  the  malady,  as  known  to 
veterinarians  of  today,  is  always  and  only  the  result  of  contagion  or 
infection."  Therefore,  a  name  better  adapted  to  set  forth  the  character 
of  the  disease  without  the  risk  of  misleading  should  be  chosen,  and  for 
this  reason  Dr.  Law  has  adopted  that  of  contagious  lung-plague  of  cattle^ 
the  new  counterpart  of  the  Imngenseuche^  by  which  it  has  long  been 
known  in  Germany.  He  regards  the  old  toxm^ puhnonarymurrain^  o;^ 
equally  good.  The  German  Lungenseuclie  is  especially  apposite,  the  real 
meaning  being  lung  contagion^  which  conveys  the  idea  of  transmission 
by  contagion  only.  He  therefore  gives,  as  a  definition  of  the  malady,  a 
specific  contagious  disease  peculiar  to  cattle,  and  manifested  by  a  long 
period  of  incubation  (ten  days  to  three  months)  by  a  slow,  insidious 
onset,  by  a  low  type  of  fever,  and  by  the  occurrence  of  inflammation  in 
the  air  passages,  lungs,  and  their  coverings,  with  an  extensive  exuda- 
tion into  lungs  and  pleurae. 

After  reciliitg  the  history  of  the  malady  in  the  Old  World,  in  which 
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tlio  statement  i8  miuU^  that  Great  Britain  alone  has  lost  not  less  than 
$  10,000,000  per  annum  by  the  ravages  of  the  disease  since  the  year  1842, 
the  following  brief  history  of  its  invasion  and  continous  existence  in  this 
country  is  given: 

Into  Brooklyn,  Long  Island  (New  York),  it  was  introduced  in  1843  in  the  system  of 
a  ship  cow,  purchased  by  Peter  Dunn  from  the  captain  of  an  English  vessel.  From 
Dunn's  herd  it  spread  to  others  adjacent  and  speedily  infected  the  whole  west  end  of 
the  island,  as  will  be  noticed  later  at  meater  length. 

Into  Massachusetts  the  plague  was  introduced  on  the  23d  of  July,  1859,  in  the  bodies 
of  four  Dutch  cows,  imported  by  Winthrop  W.  Chenery,  of  Belmont,  near  Boston. 
These  cows  were  procured  from  Purmerend  and  the  Beemster,  and  were  kept  in  stables 
for  several  days  at  the  port  of  Rotterdam,  an  infected  city,  before  being  put  on  board, 
the  vessel.  They  were  shipped  April  6,  passed  forty-seven  days  at  sea,  and  were  iU 
during  the  last  twenty  days,  one  of  the  number  having  been  unable  to  stand.  On 
landing,  two  were  able  to  walk  to  the  farm,  while  the  omer  two  had  to  be  carried  in 
wagons.  The  worst  cow  was  killed  May  3i,  and  the  second  died  June  2;  the  third 
did  weU  till  June  20,  when  she  was  severely  attacked  and  died  in  ten  days  |  the  fourth 
recovered.  On  August  20  another  cow,  imported  in  1852.  sickened  and  died  in  a  few 
days,  and  others  followed  in  rapid  succession.  In  the  nrst  week  of  September,  Mr. 
Chenery  isolated  his  herd,  and  declined  all  offers  to  purchase,  being  now  convinced 
that  he  was  dealing  with  the  bovine  lung-plaaue  of  Europe. 

Unfortunately,  on  June  23,  he  had  sold  three  calves  to  Curtis  Stoddard,  of  North 
Brookfield,  Worcester  County,  one  of  which  was  noticed  to  be  sick  on  the  way  to 
Curtis'  farm.  Several  days  later  Leonard  Stoddard  (father  of  Curtis)  took  this  calf  to 
his  farm  to  cure  it,  and  kept  it  in  his  bam  with  forty  cattle  for  four  days,  when  he 
returned  it  to  his  son.  It  died  August  20.  Curtis  Stoddard  lost  no  more  until  No- 
vember 1,  when  he  sold  eleven  young  cattle  to  as  many  different  purchasers,  and 
wherever  these  went  the  disease  was  developed.  In  one  case  more  than  200  cattle 
were  infected  by  one  of  these  Stoddard  heifers.  Of  the  nine  cattle  which  he  retained 
seven  were  killed  and  found  to  be  badly  diseased. 

An  ox  of  L.  Stoddard's  sickened  two  weeks  after  he  had  returned  the  diseased  calf 
to  his  son,  and  soon  died.  Two  weeks  later  a  second  was  taken  sick  and  died ;  then 
a  dozen  in  rapid  succession.  From  this  herd  were  affected  those  of  the  following: 
Messrs.  Needham,  Woods,  Olmsted,  and  Huntingdon.  Olmsted  sold  a  yoke  of  oxen 
to  Doane,  who  lent  them  to  assist  with  twenty-three  yoke  of  cattle  in  removing  a 
building  in  North  Brookfield.  These  belonged  to  eleven  different  herds,  all  of  which 
were  thereby  infected. 

This  will  suflSce  to  show  how  the  disease  was  disseminated.  In  the  next  four  years 
it  was  found  in  herds  in  the  following  towns :  Milton,  Dorchester,  Qnincy,  Lincoln, 
Ashbv,  Roxborough,  Lexington,  Walthara,  Hingham,  East  Marshfieid,  Sherbom,  Do- 
ver, Halliston,  Asbland,  Natick,  Northborough,  Chelmsford,  Dedham,  and  Nahant, 
and  on  Deer  Island. 

By  the  spring  of  1860  the  State  had  been  aroused  to  its  danger,  and  in  April  an  act 
was  passed  ^^  to  provide  for  the  extirpation  of  the  disease  called  plenro-pneumonia 
among  cattle,"  wliich  empowered  the  commissioners  to  kill  all  cattle  in  herds  where 
the  disease  was  known  or  suspected  to  exist.  With  various  intervals  this  and  succeed- 
ing commissions  were  kept  in  existence  for  six  years,  and  the  last  remnantsof  the  plague 
having  been  extin;?ui8hed,  the  last  resigned  definitely  in  1866.  The  records  show 
that  1,164  cattle  wore  slaughtered  by  orders  of  the  commissioners,  in  addition  to  others 
disposed  of  by  the  selectmen  of  the  different  towns  in  1863,  when  the  commission  was 
temporarily  suspended.  The  money  disbursed  by  the  State  was  ^7,511.07,  and  by 
the  infected  towns  $10,000,  making  a  grand  total  of  $77,511.07,  in  addition  to  all  losses 
by  deaths  from  tbw  plagne,  depreciation,  &c.  Dr.  E.  F.  Thayer,  Newtown,  was  the 
professional  commissioner  who  brought  this  work  to  a  successful  end. 

An  importation  into  New  Jersey  in  1847  is  reconled,  to  check  which  the  importer, 
Mr.  Richardson,  is  said  to  have  slauf^htered  his  whole  herd,  valued  at  $10,000,  for  the 
good  of  the  State.  Uidbrtnnately,  all  New  Jersey  men  were  not  so  public  spirited,  and 
subsequently  injportations  from  New  York  and  mayhap  also  from  Europe  have  since 
sprea<l  this  pestilence  widely  over  the  State.  From  New  Jersey  it  spread  to  Pennsyl- 
vania and  Delaware,  and  thence  to  Maryland,  District  of  Columbia,  and  Virginia,  in 
all  of  which  it  still  yu'evails. 

Of  the  progress  uf  the  disease  80uthwar<l  from  New  York  the  records  are  somewhat 
imperfect,  yet  sutheient  to  show  a  steady  advance.  Robert  Jennings  records  its  exist- 
ence in  Canulcn  and  Gloucester  Counties,  New  Jersey,  in  1859,  and  its  intrmluctioh  into 
Phila<lelphia  in  Iv^OO.  It  p]>roa«!  to  *'  The  Neck,"  in  the  southern  part  of  the  county, 
killing  from  'AO  to  .^0  per  rrut.  of  iiifecti'd  herds,  and  spread  in  18()1  ijito  Delaware  and 
into  Burlington  County,  New  .Jersey.    In  ltC6  Mi*.  Martin  Goldsborough  assured  Pro- 


Digitized  by 


Google 


438         REPOBT  OP  THE  COMMlSStONEB  OP  AGRICULTURE. 

fossov  Gamgee  of  the  extensive  prevalence  of  tLo  disease  in  Maryland,  infection  liaving 
l)eeu  iutrotluccd  by  cattle  from  the  PliiliwlclpUia  market.  The  professor  personally 
traced  the  diseaso'in  New  Jersey,  Pennsylvania,  Maryland,  Districl  of  Columbia,  and 
Vii';xinia,  and  makes  the  following  assertions: 

"That  the  lung  plagne  in  cattle  exists  on  Long  Island,  where  it  has  iu"«vailod  for 
many  years ;  that  it  is  not  uncommon  in  New  Jersey ;  has  at  various  times  existed  in 
New"  York  State ;  continues  to  be  very  prevalent  in  several  counties  of  Pennsylvania, 
especially  in  Delaware  and  Backs;  has  injured  the  farmers  of  Maryland,  the  dairy- 
men around  Washingtcm,  D.  C,  and  has  penetrated  into  Yirjrinia." 

He  adds  a  table  compiled  by  Mr.  G.  Reid,  Ingleside  farm,  Washington,  D.  C,  show- 
ing that  in  an  average  of  471  cows,  kept  in  Washington  and  vicinity,  198  had  died  of 
lung  plague  since  its  introduction ;  39  head  perished  in  1^68  and  16  in  1869,  up  to  date 
of  report. 

More  recently  illustrations  of  the  existence  of  the  disease  in  these  States  have  been 
frequent,  and  among  comparatively  recent  cases  the  author  has  been  consulted  con- 
cerning a  hi^h  class  Jersey  herd  near  Burlington,  N.  J.,  in  1877,  and  a  herd  of  im- 
ported Ayrshires  in  Statin  Island  later  in  the  same  year. 

In  1878,  the  town  of  Clinton,  N.  J.,  was  Invaded,  the  infection  coming  through  a  cow 
that  had  strayed  for  some  days  in  New  York  City.  This  was  alleged  to  he  cm  Ohio 
cow,  but  had  strayed  long  enough  in  New  York  to  have  contracted  the  affection. 

After  showing  that  the  disease  is  a  purely  contagious  malady,  and 
cannot  arise  spontaneously,  Dr.  Law  gives  the  following  brief  history  of 
the  introduction,  progress,  and  continual  presence  of  the  affection  suice 
its  introduction  among  the  cattle  in  and  near  the  city  of  I^ew  York. 

From  different  old  resident*  (including  Wm.  Geddes,  of  Brooklyn,  and 
Hugh  T.  Meakim,  of  Flushing)  who  were  in  the  milk  business  in  Brook- 
lyn at  the  time  of  the  importation,  the  following  facts  have  been  obtained: 

The  first  cow  was  introduced  from  England,  on  the  ship  Washington,  in  1843,  andwai 
purchased  by  Peter  Dunn,  a  milkman,  who  kept  liis  cows  in  a  stable  near  South  Ferry.- 
This  cow  soon  sickened  and  died,  and  infected  the  rest  of  his  c»ws.  From  this  the 
disease  was  speedily  conveyed  into  the  great  distillery  stables  of  John  D.  Minton,  at  the 
foot  of  Fourth  street,  and  into  the  Skillman-street  stables,  Brooklyn,  through  wluch 
my  informant,  Fletcher,  showed  the  Massachusetts  commission  in  186*2.  In  this  long 
period  of  nineteen  years,  the  plague  had  prevailed  uninterruptedly  in  the  Skillman- 
street  stables,  and  the  commissioner  rcx^ortcd  that  they  ^*  found  some  sick  with  the 
acute  disease,"  and  having  killed  and  examined  one  in  the  last  stages  of  4;he  affec- 
tion, stated  that  it  showed  a  typical  case  of  the  same  malady  which  existed  irvMassa- 
chu  setts. 

As  dealers  found  it  profitable  to  purchase  cheap  cows  out  of  infected  her(%,  and 
retail  them  at  a  round  price,  the  malady  was  soon  spread  over  Brooklyn  and  Ne^-Xork 
City.  One  or  two  cases  will  enable  us  to  trace  one  unbroken  chain  of  infection  ^wn 
to  the  present  time. 

In  1849,  William  Meakim,  of  Bushwick,  Long  Island  (XewYork),  kept  a  large  da^yi 
and  employed  a  man  with  a  yoke  of  oxen  in  drawing  grain  from  the  New  York  iJld 
Brooklyn  distilleries.    A  milkman  on  the  way,  who  had  lung  fever  in  his  herd,  p<  ^ 
Buaded  the  man  to  use  his  oxen  in  drawing  a  dead  cow  out  of  his  stable.     Soon  aftt* 
the  oxen  sickened  and  died;  and  the  disease  extending  to  his  dairy  cows,  Mr.  Meakim 
lost  forty  head  in  the  short  space  of  three  months.    The  stables  having  tons  become 
infected,  Mr.  Meakim  continued  to  lose  from  six  to  ten  cows  yearly  for  the  succeeding 
twenty  years,  or  as  long  as  he  kept  in  the  milk  business.    This,  which  is  but  om;  in- 
stance out  of  a  hundred,  covers  fifteen  years  of  the  plague  in  the  Skillmau  stables, 
and  brings  the  record  down  to  18G9.    It  will  be  observed  that  this  was  the  lirat  occur- 
rence of  any  such  sickness  in  Mr.  Meakim's  herd;  it  commenced,  not  among    tlie 
ct»w8  cooped  up  in  hot  buildings  and  heavily  fed  on  swill,  but  in  the  oxen  that  were 
almost  constantly  in  the  open  air,  but  which  had  been  brought  in  contact  with  a  dead 
and  infected  cow;  the  infection  of  the  cows  followed,  and  for  twenty  long  yeai's  no 
fresh  cow  could  be  brought  into  these  stables  with  impunity. 

Dr.  Botligate,  Fordham  avenue  and  Seventeenth  street.  New  York,  informed  us  that 
twenty  years  ago  (1859)  his  father  kept  a  herd  of  Jei-seys,  which  contracted  the  dis- 
ease by  exposure  to  sick  animals,  and  that  all  efforts  to  get  rid  of  it  failed,  until  wlien, 
several  years  later,  the  bams  were  burned  down.  The  devouring  element  secured  wlmt 
the  skill  of  iho  owner  hatl  failed  to  accomplish — a  thorough  disinfection. 

For  some  time  so  }>revalent  was  the  disease  that  Dr.  Bothgate  did  n«>t  dare  to  tnm 
his  cattle  out  in  the  lichls,  lest  they  should  bo  infected  by  contact  with  cattle  over  the 
lenoe.   Since  the  period  of  the  infection  of  his  own  herd,  he  knows  that  tho  pestile^ic* 
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.b*8  lu>cn  constantly  in  many  of  the  dairies  axonnd  hira.  Tliia  bridges  over  tlic  lime 
£rom  tlie  Skillman-street  .lud  Meakim  cases  down  to  tbo  jnebeut  day. 

Twenty  years  ago  (IS.V.))  Mr.  Benjamin  Albertson,  Qjieens,  Queens  County,  Lon^ 
Island  (New  Ynrk),  purchased  four  cows  out  of  a  Herkimer-County  herd  whirh  had 
got  belated  and  had  been  kept  over  night  in  a  stable  in  Sixth  street,  New  York,  where 
the  cattle  market  then  was.  These  cows  sickened  with  lung  fever  and  infected  his 
large  herd  of  100  head,  25  of  which  dio<l  in  rapid  succeHsiou  and  19  more  slowly.  He 
was  left  with  but  60  head  out  of  a  herd,  after  the  purchase  of  tlie  four,  of  104  aui- 
mah,  and  honorably  declined,  to  sell  the  survivors  at  liigh  prices  to  his  unsuspecting 
neighbors)  but  sold  a  number  at  half  price  to  a  Brooklyn  milkman,  who  already  had  the 
disease  in  his  herd  and  knew  all  the  circumstaQces. 

Twelve  years  ago  (18v)7)  Lawrence  Ansert,  Broadway  and  Ridge  Street,  Astoria, 
(New  York),  bought  of  a  dealer  two  cows,  which  soon  after  sickened  and  died,  and 
infected  the  remainder  of  his  herd  of  18.  Eight  of  them  died  of  the  disease,  and  he 
fattened  and  killed  the  remaining  ten,  and  began  ai^w  with  fresh  piemiaes  and  stock, 
fie  has  lost  none  since. 

The  next  case,  like  the  last,  affords  a  most  instructive  contrast  to  the  first  two,  aa 
Bhowins  how  the  disease  may  be  permanently  eradicated  by  proper  seclusion.  In  lo72, 
Frank  Cevinej  of  Old  Farm-House  Hotel,  West  Chester,  purchased  from  a  dealer  a  cow 
whioh  soon  sickened  and  died.  The  disease  extended  to  the  rest  of  his  herd,  and  in 
seven  months  he  lost  thirty-six  cows.  He  appreciated  the  dang^  of  contagion,  and 
began  a^ain  with  new  stock,  keeping  them  rigidly  apart  from  the  infected  beasts  and 
premises,  and  from  that  time  onward  avoided  all  dealers  and  bred  his  own  stock,  with 
the  happy  I'esult  that  in  the  last  six  years  ho  had  not  had  a  single  case  of  lung  fever 
ki  his  herd. 

The  virulence  and  infectious  nature  of  the  disease  does  not  seem  to 
have  been  lessened  by  its  transplantation  to  this  country.  Many  in- 
stances are  given  which  show  conclusively  that  it  is  equally  as  fatal  to- 
day  in  those  localities  in  the  United  States  in  which  it  exists  as  it  is  in 
its  home  in  the  far  east,  or  in  those  nations  of  Europe  which  it  has  in- 
vaded. Speaking  of  the  contagious  and  infectious  nature  of  the  malady, 
Dr.  Law  says : 

No  one  who  has  studied  the  plague  in  Europe  can  truthfully  claim  that  it  is  less  in- 
fectious here  tha-n  in  the  Old  World.  What  misleads  many  is,  that  during  the  cooler 
season  many  of  the  cases  assume  a  sub-acute  typo,  and  others  subside  into  a  clironio 
form  with  a  mass  of  infecting  material  (dead  lung)  encysted  in  the  chest,  but  unat- 
tended by  acute  symptoms.  But  this  feature  of  the  discai>e  renders  it  incomparably 
more  insidious  and  dangerous  than  in  comitries  where  the  symptoms  are  so  much  more 
severe,  that  even  the  owners  are  roused  at  once  to  measures  of  prevention.  In  mod- 
erating the  violence  of  i+s  action,  the  dlp.case  does  not  part  with  its  infecting  qualities, 
but  only  difi'iisos  them  the  niore  aubtilely  in  proportion  as  its  true  nature  is  liable  to 
be  overlooked.  A  main  rcison  why  unobsei^ant  people  fail  at  first  sight  to  see  that 
the  lung  fever  is  contagious  is,  that  the  seeds  lie  so  long  dormant  in  the  system.  A 
beast  pnrchased  in  October  X)nsseH  a  bad  winter,  ami  dies  in  February,  after  having 
infected  several  others.  8be  has  had  a  Ion(j  period  ofincnhation,  and  when  the  disease 
supervenes  actively,  she  has  passed  through  a  chronic  foj-m  of  illness,  so  that  whc-n 
others  sicken,  ])eop]e  fail  to  connect  the  new  cases  with  the  infected  purchase.  Then, 
again,  in  an  ordinary  herd  of  10  or  20  head  the  deaths  do  not  follow  in  rajud  sneces- 
sion,  but  at  interv:iis  ot*  a  fortnight,  a  month,  or  even  uore,  and  thos»  unaciinr.iutcd 
with  the  nature  of  the  disease  suppose  that  it  cannot  be  infectious,  or  all  would  bo 
prostrated  at  once. 

The  disease  may  be  oommunioatod  by  immetlirito  contact,  t]irmi.a:li  the 
atmosphere  for  some  eoibsiderablo  distance,  by  the  inhalation  of  ])iihn(). 
nary  exudation  when  ])laeed  in  the  nostrils,  from  imprognat^ed  clotliiiijx 
of  attendants,  through  infected  buildings,  infected  nuuiiire,  inl'eeti'Il 
pastures,  infected  fotUler,  *^c.  lleaithy  cattle  have  been  eontaniinated 
after  being  lodged  in  stables  that  were  oeen])ied  by  diseased  ones  three 
or  four  months  previously.  Hay  spoiled  by  siek  cattle  has  induced  tlio 
disease  after  a  long  i)eriod,  and  pastures  grazed  u))on  tluee  months  Ihv 
foiX3  have  inl^cted  healthy  stock.  The  rtesh  of  diseased  auiuials  has  also 
coiiveyetl  thenialady  ;  and  it  isrecorded  by  Fleming  tliat  the  contag-iou 
fioia  otttLle  bui'iod  iu  the  gi'ound  iufeeiod  others  50  or  GO  feet  distant. 
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There  seems  to  be  much  difi'erence  of  opiuion  with  regard  to  the  power 
of  the  virus  to  resist  ordinary  destructive  influences.  Under  ordinary 
circumstances,  it  will  be  preserved  longest  where  it  has  been  dried  up 
and  covered  from  the  free  access  of  the  air.  In  close  stables  and  buOd- 
ings  having  rotten  wood- work,  or  deep  dust-filled  cracks  in  the  masonry, 
and  in  those  with  a  closed  space  beneath  a  wooden  floor,  it  clings  with 
the  greatest  tenacity.  Again,  in  buildings  which  contain  piles  of  lum- 
ber, litter,  hay,  fodder,  or  clothing,  the  virus  is  covered  up,  secreted, 
and  preserv^ed  for  a  much  longer  period  than  if  left  quite  empty.  In 
such  cases  it  is  preserved  as  it  is  in  woolen  or  other  textile  fabrics  when 
carried  from  place  to  place  in  the  clothing  of  human  beings.  As  carried 
through  the  air  the  distance  at  which  the  virus  retains  its  infecting 
properties  varies  much  with  varying  conditions.  Dr.  Law  states  that 
he  has  seen  a  sick  herd  separated  from  a  healthy  one  by  not  more  than 
fifteen  yards  and  a  moderately  close  board  fence  of  7  feet  high,  and  in 
the  absence  of  all  intercommunication  of  attendants,  the  exposed  herd 
kept  perfectly  sound  for  six  months  in  succession.  At  other  times  in- 
fection wiU  take  place  at  much  greater  distances  without  any  known 
means  of  conveyance  on  solid  objects.  EoU  quotes  50  to  100  feet,  while 
others  claim  to  have  known  infection  transmitted  a  distance  of  from  200 
to  300  feet.  But  the  author  questions  whether,  in  such  cases,  the  virus 
had  not  been  dried  up  on  light  objects,  like  feathers,  paper,  straw,  or 
hay,  which  could  be  borne  on  the  wind. 

Because  the  lesions  are  concentrated  in  the  lungs,  and  begin  with 
cloudiness  and  swelling  of  the  smaller  air  tubes  and  surrounding  con- 
nective tissues,  the  presumption  is  favored  that  the  virus  is  usually 
taken  in  with  the  air  breathed.  Its  progress  and  the  results  of  all  at- 
tempts at  inoculation  would  seem  to  confirm  this.  The  exudation  into 
the  interlobular  tissue,  the  congestion  of  the  lung  tissue  itself,  and  the 
implication  of  the  lung  covering,  are  regarded  as  secondary  phenomena, 
or,  in  other  words,  the  disease  begins  where  the  inspired  air  must  lodge 
the  germs.  The  inoculation  of  the  virulent  lung  products  on  distant 
parts  of  the  body  transfers  the  seat  of  the  disease  to  the  point  inocu- 
lated, and  in  such  cases  the  lesions  of  the  lungs  are  not  observed,  or  at 
least  are  not  greatly  marked. 

A  diseased  animal  is  more  likely  to  infect  a  healthy  one  at  that  period 
when  the  fever  runs  highest  and  the  lung  is  being  loaded  with  the  mor- 
bid exudation.  Proof  appears  to  be  wanting  as  to  the  infecting  nature 
of  the  affection  during  the  incubation  stage,  but  it  must  not  be  inferred 
that  with  the  subsidence  of  the  fever  the  danger  is  removed.  It  is  a 
matter  of  frequent  observation  that  animals  which  have  passed  through 
the  fever,  and  are  again  thriving  well  and  giving  a  free  supply  of  miSc, 
and  to  ordinary  observers  appear  in  perfect  health,  retain  the  power  of 
transmitting  the  disease  to  others.  This  may  continue  for  three,  six, 
nine,  twelve,  or,  according  to  some,  even  fifteen  months  after  all  signs  of 
acute  illness  have  disappeared. 

The  number  of  animals  infected  by  contact  or  exposure  to  the  conta- 
gion is  somewhat  irregular,  as  is  also  the  virulence  and  fatality  of  the 
disease.  The  French  commission  of  1849  found  that  of  20  healthy  ani- 
mals exposed  to  infection  10  contracted  the  disease,  10  of  them  severely. 
Dr.  Lindley  gives  examples  from  his  South  African  experience  in  which 
whole  herds  of  80, 130,  and  even  of  several  hundred  died  without  excep- 
tion, showing  that  in  warm  climates  the  mortality  is  greatest.  Dr.  Law 
found  the  <lisease  much  more  vinilent  and  fatal  during  the  hot  summer 
mociths  in  New  York,  and  says  that  diuring  the  winter  season  it  is  far 
less  violent  in  its  manifestations,  and  a  great  number  of  animals  resist  it. 
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Lung  plague  (pleuro-i)neumonia)  coufiues  its  ravages  entirely  to  the 
bovine  genus,  and  no  race,  breed,  or  age  is  exempt  from  its  attacks. 
Sex  gives  no  immunity ;  bulls  suffer  as  much  as  cows ;  and  oxen  and 
calves,  if  equally  exposed,  furnish  no  fewer  victims  than  bulls  and  cows. 

As  in  rinderpest,  measles,  scarlatina,  and  the  different  forms  of  vari- 
ola, an  animal  once  afflicted  with  lung  plague  is  usually  exempt  or  im- 
pervious to  a  second  attack.  Only  occasional  instances  are  given  where 
an  animal  has  suffered  from  a  second  attack.  The  losses  caused  by  the 
plague  ranges  all  the  way  from  2  to  63  per  cent,  of  all  the  animals  in 
the  country  or  locality  in  which  it  prevails,  the  losses  varying  according 
to  climate,  surroundings,  condition  of  stock,  &c. 

The  period  of  latency,  that  is,  the  time  that  elapses  between  the  re- 
ceiving of  the  germs  into  the  system  and  the  manifestation  of  the  first 
symptoms  of  the  disease,  varies  greatly.  Veterinarians  differ  as  to  their 
experience  and  statements,  and  set  this  period  at  from  five  days  to  three 
months.  Dr.  Law  has  seen  cases  in  which  cattle  have  passed  three  or 
four  months  after  the  purchase  in  i)oor  health,  yet  without  cough  or  any 
other  diagnostic  symptom,  and  at  the  end  of  tiiat  time  have  shown  all 
the  symptoms  of  the  lung  plague.  It  is  this  long  i)eriod  of  latency  that 
renders  the  disease  so  dangerous.  An  infected  animal  may  be  carried 
half  way  round  the  world  before  the  symptoms  of  the  malady  become 
sufficiently  violent  to  attract  attention,  and  yet  all  this  time  it  may  have 
been  scattering  the  seeds  of  the  disease  far  and  wide.  The  average 
period  in  inocSated  cases  is  nine  days,  though  it  may  appear  as  early 
as  the  fifth,  or  it  may  be  delayed  till  the  thirtieth  or  fortieth  day.  In 
the  experimental  transmission  of  the  disease  by  cohabitation,  under  the 
French  commission,  a  cough  (the  earliest  symptom)  appeared  from  the 
sixth  to  the  thirty-second  day,  and  sometimes  continued  for  months, 
though  no  acute  disease  supervened.  Hot  climates  and  seasons  abridge 
the  period  of  latency,  a«  the  disease  has  been  found  to  develop  more 
rapidlj'  in  summer  than  in  winter,  and  in  the  South  than  in  the  North. 
A  febrile  condition  of  the  system  also  favors  its  rapid  development.  Of 
the  symptoms  of  the  disease,  Dr.  Law  says : 

These  vary  in  different  conntrieS)  latitudes,  seasons,  altitudes,  races  of  animals,  and 
indiTiduals.  They  are,  (Meteria  parihusy  more  severe  in  hot  latitudes,  countries,  and 
seasons,  than  in  the  cold ;  in  the  higher  altitudes  they  are  milder  than  on  the  plains ; 
in  certain  small  or  dwarfed  animals,  with  a  spare  hahit  of  body,  like  Brittanies,  the3r 
appear  to  be  less  violent  than  in  the  large,  phlegmatic,  heavy-milkine,  or  obese  short- 
horn Ayrshires  and  Dutch.  A  newly-infected  race  of  cattle  in  a  newly-infected  coun- 
try suffer  much  more  severely  than  those  of  a  land  where  the  plague  has  prevailed 
for  ages;  and  finally  certain  individuals,  without  any  appreciable  cause,  have  the 
disease  in  a  much  more  violent  fonn  than  others  which  stand  by  them  in  precisely  the 
same  conditions. 

Sometimes  the  disease  shows  itself  abruptly  with  great  violence  and  without  any 
appreciable  premonitory  symptoms,  resembling  in  this  the  most  acute  type  of  ordinary 
l>roncho-pneumonia.  This,  however,  is  mostly  in  connection  with  some  actively 
exciting  cause,  such  as  exposure  to  inclement  weather,  parturition,  overstocking  with 
milk,  heat,  &c. 

Far  more  commonly  the  symptoms  come  on  most  insidiously,  and  for  a  time  are  the 
opposite  of  alarming.  For  some  days,  and  quite  frequently  for  a  fortniixlit,  a  month 
or  more,  a  slight  cough  is  heard  at  rare  intervals.  It  may  bo  hrard  only  when  the 
animal  first  rises,  when  it  leaves  the  stable,  or  when  it  drinks  cold  water,  and  hence 
Attracts  little  or  no  attention.  The  cough  is  usually  small,  weak,  short  and  huHky, 
but  somewhat  painful  and  attended  by  some  arching  of  the  back,  an  extension  of  tho 
head  upon  the  neck,  and  protrusion  "of  the  tongue.  This  may  continue  for  weeks 
without  any  noticeable  deviation  from  the  natural  temperature,  pulse,  or  breathing, 
and  without  any  impairment  of  appetite,  rumination,  or  coat.  Tlie  lungs  are  as  reso- 
nant to  percussion  as  in  health,  and  auscultation  detects  slight  changes  only,  perhaps 
an  unduly  loud  blowing  sound  behind  the  middle  of  the  shoulder,  or  more  commonly 
»u  occasional  slight  mucus  rattle,  or  a  transient  wheeze.    In  some  cases  tho  disease 
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never  advjiuro«  fnrtbcr^  and  ita  tru©  nature  is  to  bo  recognized  only  by  the  fact  that 
it  sUo'Jvg  iUclf  in  an  ialectod  herd  or  on  infected  i>remise»,  and  that  the  A'ictini  provee 
dangerously  infecting  tohcalthly  animals  in  uninfected  locahties.  It  may  be  likenrd 
to  those  mild  cases  ot*  bcarlalina  which  are  i^ein-escnted  by  sore  throat  only,  or  to  the 
modihed  variola  known  a«  chickou-pox. 

In  the  msgority  of  cases,  however,  the  disease  advances  a  step  farther.  The  animal 
becomes  somewhat  dull,  more  slugglish  than  natural,  does  not  keep  confitautly  with 
the  herd,  but  may  be  found  lying  alone ;  breathes  more  quickly  (20  to  30  times  per 
tniuute  in  place  of  10  to  15) ;  retracts  the  margins  of  the  nostrils  more  than  formerly ; 
the  hair,  es|)ecially  along  the  neck,  shoulders,  and  back,  stands  erect  and  dry ;  the 
muzzle  has  mtervals  of  dxyness,  and  the  milk  is  diminished.  The  eye  loses  somewhat 
of  its  prominence  and  luster ;  the  eyelids  and  ears  droop  slightly,  and  the  roots  of  the 
horns  and  ears  and  the  limbs  are  hot  or  alternatively  hot  and  cold.  By  this  time  the 
temperature  is  usually  raised  from  103°  F.,  in  the  slightest  or  most  tardy  cases,  to  105** 
aud  upward  to  108^  in  the  more  acute  and  severe.  Auscultation  and  percussion  also 
now  reveal  decided  changes  in  the  lung  tissue. 

The  ear  applied  over  the  diseased  portions  detects  in  some  cases  a  diminution  of  the 
natural  soft-breathing  murmur,  or  it  may  be  a  fine  crepitation,  which  has  been  likened 
to  the  noise  produced  by  rubbing  a  tuft  of  hair  between  finger  and  thumb  close  to  ths 
ear.  Where  this  exists  it  is  usually  only  at  the  margin  of  the  diseased  area,  while  in 
the  center  the  natural  soft  murmur  is  entirely  lost.  In  other  cases  a  loud  blowing 
sound  is  heard  over  the  diseased  lung,  which,  though  itself  impervious  to  air  and  pro- 
ducing no  respiratory  murmur,  is  in  its  firm,  solid  condition  a  better  conductor  of 
sound  and  conveys  to  the  ear  the  noise  produced  in  the  larger  air-tubes. 

Percussion  is  efiected  by  a  series  of  taps  of  varying  force  delivered  with  the  tips  of 
the  fingers  of  the  right  hand  on  the  back  of  the  middle  finger  of  the  left  firmly  pressed 
on  the  side  of  the  chest.  Over  all  parts  of  the  healthy  fim^  this  draws  out  a  clear 
resonance,  but  over  the  diseased  portions  the  sound  elicited  is  dull,  as  if  the  pereus- 
sion  were  made  over  the  solid  muscles  of  the  neck  or  thigh.  All  gradations  are  met 
with  aa  the  lung  is  more  or  less  consolidated,  and  conolusious  are  to  be  drawn  accord- 
ingly. 

In  other  cases  we  hear  on  auscultation  the  loud,  harsh,  rasping  sound  of  bronchitis, 
with  dry,  thickened,  and  ricrid  membranes  of  the  air-tubes,  or  the  soft,  coarse,  mucus 
rattle  of  the  same  disease  when  there  is  abundant  liquid  exudation,  and  the  bursting 
of  bubbles  in  the  air  passages.  In  others  there  is  a  low,  soft,  rubbing  sound,  usually 
in  jerks,  when  the  chest  is  being  filled  with  or  emptied  of  air.  This  is  the  friction  be- 
tween tne  dry,  inflamed  membrane  covering  the  lungs  and  that  covering  the  side  of 
the  chest,  and  is  heard  at  an  early  stage  of  the  disease,  but  neither  at  its  earliest  nor 
its  latest  stage.  Later  there  may  be  dullness  on  porcusFion  up  to  a  given  level  on  one 
or  both  sides  of  the  chest,  imidyin^  accumulations  of  liquid  in  the  cavity,  or  there 
is  a  superficial  dullness  on  percussion,  and  niullling  of  the  natural  breathing  sound 
"with  a  very  sli":ht,  sometimes  almost  inaudible,  creaking,  duo  to  the  existence  of  false 
membranes  (solidified  exudations)  on  the  surface  of  the  lung  or  cmmectiug  it  to  the 
inner  side  of  the  ribs.  This  is  often  mistaken  for  a  nnu-oiis  rattle  that  can  no  l<uiger 
take  place  in  a  consolidated  luns:  in  which  there  can  be  no  moveniout  of  air  nor  burst- 
ing of  bubbles  in  breathing.  The  mucous  rattle  is  only  possihlo  with  considerable 
liquid  exudation  into  the  bronchial  tubes,  and  a  healthy,  dihitablo  condition  of  the 
portion  of  the  long  to  ^vhich  tlicsc  lead.  In  rare  onst»s  there  >vill  bo  splashing  sounds 
m  the  chest,  or  when  the  patient  has  just  risen  to  his  feet  a  suce'^.siouof  clear  ringing 
sounds,  bcconiing  less  numerous  and  with  loup:er  intervals  until  they  die  aAv.iy  al- 
togetluT.  These  are  due  to  the  falliug  of  drops  of  liquid  from  shreds  of  false  mem- 
brane in  the  upper  i>nrt  of  the  chest-  through  an  ac«  uuiulation  of  gas  into  a  eolleetion 
of  liquid  below.  It  lian  been  likened  to  the  noise  of  drops  falliug  from  the  bung-hole 
into  a  cask  half  filled  with  lijpiid.  Peculiar  vsonudsare  someliims  heard,  as  wheezing, 
iu  conne<  tiou  with  the  suiiervcntion  of  eniph^/scnia,  aud  others  which  it  is  needles  to 
nu'ution  here. 

Iu  lean  patients  pre^snre  of  the  tips  of  the  fiuf^ers  in  the  intervals  between  the  ribs 
willdeltet  less  juoveiueut  over  the  diMnsed  and  consolidated  luug  ihan  on  the  op- 
posilf'  si<]e  of  tiie  chest,  where  the  lung  is  still  sound. 

As  seen  in  Aunrica,  in  winter,  tlie  j^reat  ninjority  of  cases  fail  to  show  the  violence 
descrihed  in  hooks.  Tli«*  pati;'i)ts  fall  otf  ra])idly  in  condition,  show  a  high  fe^^T  for 
;i.  IVw  (lays,  li«'  always  on  i'-u'  sn:ae  ^'u\v  (the  tli-cr.scd  un<')  or  ou  the  hrea.st,  and  have 
a  grcMt  ]Huti"n  ol'one  luii;r  onsolidaled  hy  exudation  and  encysted  as  a  (load  mass, 
an»i  \«  t  I  lie  luuzzJe  is  rarrly  (h'void  of  moisture,  the  milk  is  never  enUrely  suspended, 
and  may  he  yi<'ld*  d  in  only  a  sli^hily  lessened  amount  as  soon  as  the  first  few  days  of 
aidive  l«'Vt'V  have  passed. 

Dnrinvr  tlie  extreme  hents  of  pumnier,  on  the  other  hand,  ihc  plague  manifests  all 
its  ljiro]iean  vioh^ice.  Thf  hrealhini;  luHonies  shi/rt.  rM]>id,  and  labored,  nnd  each  ex- 
pivalit^u  is  accon;panied  by  a  deep  moan  or  grunt,  audible  at  some  distauce  from  the 
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ttuiinal.  The  nostrils  ami  ovon  tlio  coniors  of  tic  n]outli  are  stronpjly  retract  oil.  TLo 
patiuut  stumlti  most  ot*  its  tiuic,  and  in  souio  cities -vvHliout  iutermitiion,  its  forelegs 
sot  apart,  it.s  elbows  lurned  nut,  and  tbo  8li(nUder-blade«  aud  arm-bones  rapidly  lob- 
ing  tfieir  covering  of  llish,  standing  out  fnuu  the  side.s  of  ibo  i-luMifc  so  tbat  Ibeir  ouL- 
liuj'S  ean  be  plainly  seen.  Tbo  head  is  extended  on  tbo  neck,  the  eyes  prominent  and 
glassy,  tbe  muzzle  dry,  a  clear  or  frotby  liquid  distils  from  the  noso  and  month,  the 
back  is  slightly  raised,  and  this,  together  with  the  sp^es  between  the  ribs  and  the 
re^;ion  of  the  breast-bone,  are  very  sensitive  to  pinching;  the  secretion  of  milk  is  en- 
tirely arrested,  the  skin  becomes  harsh,  tightly  adherent  to  the  parts  beneath,  and 
covered  with  scurf,  and  the  arrest  of  digestion  is  shown  by  the  entire  want  of  ap- 
petite and  rumination,  the  severe  or  fatid  tympanies  (bloating),  and  later  by  a  profuse 
wat4^ry  diarrhea  in  which  the  food  is  passed  m  an  undigested  condition.  *  Jf  the  in- 
fusion into  the  lungs  or  chest  is  very  extensive,  the  pallorof  the  month,  eyelids,  vulva, 
and  skin  betrays  the  weak,  bloodless  condition.  The  tongue  is  furred,  and  the  breath 
of  a  heavy,  feverish,  mawkish  odor,  but  rarely  fetid.  Abortion  is  a  common  result 
in  pregnant  cows. 

During  the  snmTOer  tbe  disease  shows  its  greatest  violence,  and  it  is 
then  that  its  mortality  is  not  only  high  but  early.  The  great  prostra- 
tion attendant  on  the  euormoua  efiUsion  into  the  organs  of  the  chest 
the  impairment  of  breathing,  and  the  impairment  or  suspension  of  the 
vital  functions  in  general,  causes  death  in  a  very  few  daj^s.  In  other 
cases  tbe  animals  die  early  from  distention  of  the  paunch  with  gas,  while 
in  still  others  the  profuse  scouring  helps  to  speedily  wear  out  tbe  vital 
jwwers.  In  certain  severe  cases  the  rapid  loss  of  flesh  is  surprising. 
Dr.  Law  says  tbat  in  such  cases  a  loss  of  one-third  of  tbe  weight  in  a 
single  week  is  by  no  means  uncommon,  and  even  one-half  may  be  parted 
with  in  the  same  length  of  time  in  extreme  cases.  In  fatal  cases  all 
symptoms  become  more  intense  for  several  weeks,  the  pulse  gradually 
becomes  small,  weak,  and  accelerated,  and  finally  imperceptible ;  tbe 
breathing  becomes  rapid  and  difficult,  tbe  mucous  membranes  of  tbe 
rooutli,  eyes,  &c.,  become  pale  and  bloodless,  emaciation  goes  on  with 
active  strides,  and  d^ath  ensues  in  fVom  two  to  six  weeks.  Sometimes, 
in  cold  and  dry  weather,  a  portion  of  dead  lung  may  remain  encysted 
iu  the  chest,  submitting  to  slow  liquefaction  and  removal,  and  such  ani- 
mals will  go  on  for  months  doing  badly,  at  last  to  sink  into  such  a  state 
of  debility  tbat  death  ensues  from  exhaustion  and  weakness.  In  still 
other  cases  tbe  retention  of  such  diseased  masses,  and  the  consequent 
debility,  determines  tbe  appearance  of  tuberculosis,  from  which  the  ani- 
msd  dies.  Purulent  infection  and  rupture  of  abscesses  into  the  chest  are 
also  causes  of  death,  but  tbe  author  states  tbat  no  such  cases  have  come 
under  his  observation. 

Dr.  Law  gives  tbe  following  description  of  tbe  postmortem  appear- 
ances: 

If  tbo  disease  is  seen  in  its  earliest  stae^es,  the  changes  are  alto«T«ther  confined  to  tho 
tiiiane  of  the  lung.  From  the  exaniinatfon  of  the  lungs  of  8(neral  hundrc*!  diseased 
auimals,  I  can  confidently  affiiin  that  -the  implication  of  the  serous  covering  of  tlie 
lung  (pleura)  is  a  8<'condary  result.  In  all  the  most  recent  oases  we  find  the  lung  sub- 
stance involved  and  the  pleura  sound,  wliilo  in  no  one  iustauco  has  the  pleura  bien 
found  diseased  to  the  exclusion  of  the  lung  tissue,  or  without  an  ainoiint  and  eharnr- 
ter  of  lung  disease  which  implied  priority  of  occurrence  for  that.  Vol,  in  all  violent 
attacks  tilto  disease  will  have  proceeded  far  enough  to  secure  implicaiion  of  tbo  pleura 
as  well,  and  hence  we  may  describe.the  changes  in  the  order  iuAvhich  they  are  usnally 
seen  when  the  chest  is  opened.  The  cavity  of  the  chest  nsntilly  eontains  a  ipiantity 
of  liquid  varyinj^  from  one  or  two  pints  to  several  jjallons,  s(»nu>unies  yeilowish,  clear, 
ami  transparent^  at  others  slightly  greenish,  brownish-white,  andoimnne,  or  even  ex- 
ceptionally slightly  colored  with  blood.  This  eflusicm  contains  cell-lbrnis  und  ^raii- 
uU  s,  aud  gelatiuize-s  more  or  less  perfectly  when  exposed  to  tiio  air. 

On  the  surface  of  the  diseased  lung,  and,  to  a  less  extent,  on  the  inner  side  of  tbe 
ribs,  is  a  fibrinous  deposit  (false  membrane),  varying  from  the  nurcst  701:^)1  ]><'lliele 
to  a  mass  of  half  an  inch  in  thickness^  and,  in  the  worst  cases,  firnOy  biinlinij  tlie  en- 
tire lung  to  the  inside  of  the  ehest  and  to  the  diai>hram.  Tliese  ialse  niriubranes  arft 
usually  of  an  opaque  white,  though  sometimes  tinged  with  yellow,  aud,  iu  the  deeper 
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Iji.vors,  rvt'ii  blotid-HlaliitMl,  wjMM'ially  over  au  iiifarcleil  liiti*;.  A  ixitireablo  feature  of 
these  false  nienibranc8,  and  oue  that  serves  to  distluguish  tuem  fromthoHe  of  ordinary 
pleurisy,  is  that  they  are  commonly  limited  to  the  surface  of  the  diseased  portion  of 
lunj;,  or,  if  more  extensive,  that  portion  which  covers  sound  Inng-tissue  is  much  more  . 
recent,  and  has  probably  been  determined  by  infection  from  tie  liquid  thrown  out 
into  the  chest. 

In  the  lung  it«elf  the  most  varied  conditions  are  seen  in  different  cases  and  at  differ- 
ent stages  01  the  disease.  The  diseased  lung  is  solid,  firm,  and  resistant,  seems  to  be 
^eatly  enlarged,  becanse  it  fails  to  collapse  like  the  healthy  portion  when  the  chest 
18  opened ;  is  greatly  increased  in  weight,  and  sinks  in  water.  When  cut  across  it  shows 
a  peculiar  linear  marking  (marbling)  due  to  excessive  exudation  into  the  loose  and 
abundant  connective  tissue  which  separates  the  different  lobules  of  the  ox's  lung  from 
each  other.  This  exudation  is  either  clear,  and  therefore  dark,  as  seen  by  reflected 
light,  or  it  is  of  a  yellowish-white,  and  when  filled  with  it  the  interlobular  tissue  ap- 
pears as  a  network,  the  meshes  of  which  vary  &om  a  line  to  an  inch  across,  and  hold 
in  its  interspaces  the  pinkish-gray,  brownish-red,  or  black  lung  tissue.  . 

When  only  recently  attacked  the  lung  may  present  two  easentially  different  appear- 
ances. 

1.  Most  frequently  the  changes  are  most  marked  in  the  interlobular  connective  tis- 
sue^ which  is  the  seat  of  an  abundant  infiltration  of  clear  liquid,  a  sort  of  dropsy, 
while  the  lung-tissue,  surrounded  by  this,  retains  its  normal  pinkish-gray  color,  and 
is  often  even  paler,  and  contains  less  blood  than  in  health.  It  has,  in  short,  become 
compressed  by  the  surrounding  exudation,  and  air  and  blood  have  been  alike  in  ^at 
part  expressed  fix)m  its  substance.  (See  Plate  I.)  This  extreme  change  in  the  tissue 
surrounding  the  lobules  and  the  comparatively  healthy  appearance  of  the  lobules 
themselves,  have  led  many  observers  to  the  conclusion  that  the  disease  commenced  in 
the  connective  tissue  beneath  the  pleura  and  extended  to  the  proper  tissue  of  the  lung. 
Tkere  is,  however,  as  pointed  out  by  Professor  Yeo,  a  coexistent  disease  of  the  smaller 
air-tubes  corresponding  to  the  lobules  that  are  circumscribed  by  this  infiltration,  and 
there  is  every  reason  to  believe  that  the  infiltration  in  question  is  the  result  of  ante- 
cedent changes  in  the  air-tubes. 

2.  Less  frequently  we  find  the  lobules  of  the  lung-tissue  presenting  the  first  indica- 
tions of  change.  The  lobules  affected  are  of  a  deep  red,  and  more  or  less  shining,  yet 
tough  aud  elastic.  They  do  not  crepitate  on  pressure,  yet  they  are  not  depress^  be- 
neath the  level  of  the  adjacent  healthy  lung-iissue  as  they  would  be  if  collapsed.  The 
interlobular  connective  tissue,  devoid  of  all  unhealthy  exudation,  has  no  more  than 
its  natural  thickness,  and  reflects  a  bluish  tint  by  reason  of  the  subjacent  dark  sub- 
stance of  the  lung.  Here  the  lung-tissue  itself  is  manifestly  the  seat  of  the  earliest 
change— congestion — and  the  interlobular  exudation  has  not  yet  supervened.  Speci- 
mens of  this  kind  may  be  rare,  but  a  number  have  come  under  the  writer's  observa- 
tion, and  in  lungs,  too,  that  presented  at  other  points  of  their  substance  the  excessive 
interlobular  exudation. 

Both  of  these  forms  show  a  tendency  to  confine  themselves  to  particular  lobules  and 
groups  of  lobules  of  the  lung.  They  correspond,  in  short,  to  the  distribution  of  par- 
ticular air-tubes  and  blood  vessels,  as  will  be  explained  fiirther  on.  The  fact,  ho^ 
ever,  is  noteworthy  as  characteristic  of  the  disease,  that  it  attacks  entire  lobules,  and 
the  limits  of  the  diseased  lung-tissue  are  usually  sharply  marked  by  the  line  of  con- 
nective tissue  between  two  lobules,  so  that  one  lobule  will  be  found  consolidated 
throughout,  and  the  next  in  {k  perfectly  natural  condition. 

The  two  forms  just  described  differ  also  in  cohesion  and  power  of  resistance.  The 
lung  saturated  with  the  liquid  exudation  has  its  intimate  elements  torn  apart,  and  is 
more  friable,  giving  way  readily  under  pressure,  while  that  in  which  there  is  red  con- 
gestion but  no  extensive  exudation  retains  its  natural  elasticity,  toughness,  and  power 
of  resistance.  * 

Another  condition  of  the  diseased  lung-tissue,  more  advanced  than  either  of  those 
just  described,  is  the  granular  consolidation  or  hepatization.  In  this  condition  the 
affected  regions  of  lung  are  as  much  enlarged  as  in  the  dropsical  condition,  but  they 
are  iirmer  and  more  friable,  and  on  their  cut  surface  present  the  appearance  of  little 
round  granules.  These  gmnules  are  not  peculiar  to  the  lung-tissue  pro^,  though 
most  marked  on  this ;  they  characterize  the  interlobular  connective  tissue  as  well. 
They  consist  mainly  of  lymphatic  cell  growths,  filling  up  the  air-cells,  the  smaller 
air-tube,s,  the  lymph  spaces,  and  the  ineshes  of  the  connective. tissue.  Thec<)lorof 
these  portions  varies  from  a  bright  reddish-brown  to  a  deep  red,  according  to  the  com- 
pression to  which  the  lung-tissue  has  been  subjected  by  the  exudation  in  tlie  early 
stages.     (Sec  Plate  I.) 

Another  form  ()f  lung  consolidation  is  of  a  very  dark  red  or  black,  and  always  im- 
plies the  death  of  the  portion  atlVcted,  The  dark  a8i>ect  of  the  diseased  lobules  forms 
a  strong  contra>st  with  the  yellowish-white  interlobular  tissue,  excepting  in 
where  that  also  becomes  blood-stained,  when  the  whole  prcsenta  a  uniform  dark  i 
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This  form  has  the  granular  appearance  of  that  last  described,  and  on  microscopic  ex- 
amination its  minute  blood-vessels  are  found  distended  to  their  utmost  capacity  with 
accumulated  blood  globules.  This  black  consolidation  is  always  sharply  limited  by 
the  borders  of  certain  lobules  or  groups  of  lobules  which  are  connected  with  a  partic- 
ular air-tube  and  its  accompanying  blood-vessels,  and  the  artery  leading  to  such 
lobules  is  as  constantly  blocted  by  a  firm  clot  of  blood.  The  mode  of  causation  is 
this:  the  artery,  bein«?  in  the  center  of  a  diseased  mass,  becomes  itself  inflamed.  As 
Boon  as  the  inflammation  reaches  its  inner  coat,  the  contained  blood  coa filiates;  the 
vein  is  usually  blocked  in  the  same  way.  The  blood  formerly  supplied  by  the  artery 
to  certain  lobules  is  now  arrested:  that  in  the  capillary  vessels  of  these  lobules  stag- 
nates ;  nutiition  of  the  walls  of  the  capillaries  ceases,  and  these,  losing  their  naturad 
poijers  of  selection,  allow  the  liquid  parts  to  pass  freely  out  of  the  vessels,  leaving 
the  globules  only  in  their  interior.  More  blood  continues  to  enter  them  slowly  from 
adjacent  capillaries  supplied  from  other  sources,  and  as  this  is  filtered  in  the  same  way 
by  the  walls  of  the  vessels,  these  soon  come  to  be  filled  to  repletion  by  the  globules 
only ;  and  hence  the  intensely  dark  color  assumed.  The  color  is  often  heightened  by 
the  escape  of  blood  from  the  now  friable  vessels  into  the  surrounding  tissue,  and  it  is 
by  this  means  that  the  interlobular  tissue  is  usually  stained.     (See  Plate  I.) 

This  black  hepatization,  or,  as  it  is  technically  called,  infarction^  is  an  almost  con- 
stant occurrence  in  the  disease  as  seen  in  New  York,  and  the  death  and  encysting  of 
large  portions  of  lung  is  therefore  the  rule.  If  too  extensive,  of  course,  the  patient 
perishes,  but  not  unfrequently  a  mass  of  lung  measuring  four  or  six  inches  by  twelve 
IS  thus  separated  without  killing  the  animal. 

If  at  a  later  stage  wo  open  an  animal  which  has  passed  through  the  above  condi- 
tion, the  following  may  be  met  with :  A  hard  resistant  mass  is  felt  at  some  portion  of 
the  lung,  usually  the  lower  and  back  portion,  and  on  laying  it  open  it  is  found  to  con- 
sist of  dead  lun^-tissue  in  which  the  hepatized  lobules  and  interlobular  tissues,  the 
air-tubes,  and  blood-vessels  are  still  clear  and  distinct,  but  the  whole  is  separated  from 
the  still  living  lung  by  a  layer  of  white  pus-like  lic^uid,  outside  which  is  a  dense, 
fibrous  sac  or  envelope,  formed  by  the  development  ot  the  surrounding  interlobular 
exudation.  From  the  inner  surface  of  this  dense  cyst,  the  firm,  thick  bronchial  tubes 
and  attending  vascular  systems  project  in  a  branching  manner  like  dirty  white  stalac- 
tites, and  these,  with  the  interlobular  tissue  thickened  by  its  now  firmly  organized 
exudation,  may  form  bands  extending  from  side  to  side  of  the  cavity. 

At  a  still  more  advanced  stage  the  dead  and  encysted  long-tissue  is  found  to  have 
been  entirely  softened,  and  the  sac  contains  but  a  mass  of  white  liquid  debris,  or,  still 
later,  a  caseous  mass  of  its  dried,  solid  matters,  upon  which  the  fibrous  covering  has 
steadily  contracted,  so  as  to  inclose  but  a  mere  fraction  of  its  original  area.  In  nun- 
dreds  of  post  mortems  we  have  only  once  seen  the  dead  and  encysted  lung  the  seat  of 
putrid  decomposition,  and  never  found  the  cavity  opening  into  a  previous  air-tube. 

There  remains  to  be  noticed  the  condition  of  the  air-tubes  and  accompanying  ves- 
sels in  the  diseased  lungs.  In  all  cases  where  we  see  the  starting  point  of  the  disease 
wo  find  in  the  small  tubes  leading  to  the  aflected  lobules  a  loss  of  the  natural  brill- 
iancy of  the  mucous  membrane,  which  has  become  clouded  and  opaque,  and  the  tissue 
oeneath  it  infiltrated  and  thickened.  In  more  advanced  cases,  and  above  all  in  those 
showing  the  dropsical  condition  of  the  interlobular  tissue,  we  find  a  similar  infiltra- 
tion into  the  connective  tissue  around  the  air-tubes  and  their  accompanying  vessels, 
and  in  the  hepatized  lung  this  is  always  seen  as  a  thick,  firm,  resistant,  white  material, 
having  the* compressed  and  contracted  and  often  plugged  air-tubes  and  vessels  in  the 
center.  (See  Plate  I. )  These  thickened  masses  have  already  been  referred  to  as  stand- 
ing out  in  stalactite  form  from  the  inner  wall  of  the  sac  in  which  the  dead  (necrosed) 
lung  is  undergoing  solution. 

As  to  the  nature  of  the  plague,  Dr.  Law  states  that  there  can  be  no 
doubt  but  it  is  determined  by  an  infecting  material  conveyed  in  some 
manner  from  one  beast  to  another.  The  intimate  nature  of  this  material 
has  never  been  determined.  Ko  special  anatomical  element,  no  specific 
organism  of  animal  or  vegetable  origin,  has  been  detected  as  constant 
in  the  diseased  organ  and  peculiar  to  it,  yet  the  presence  of  a  specific 
contdgium  has  been  fully  demonstrated  in  all  the  experience  of  the  dis- 
ease by  the  author  and  others.  This  infecting  material,  as  shown  by 
the  records  of  inoculation,  rarely  afiects  the  lungs  when  first  lodged  on 
a  raw  surface  of  some  other  part  of  the  body,  differing  in  this  essentially 
from  most  other  specific  disease  poisons,  which  have  a  definite  seat  of 
election  in  which  their  morbid  processes  are  invariably  established,  no 
matter  by  what  channel  they  may  have  been  communicated.    Since  this 
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confaffirnn  does  not  usually  affect  the  lungs  vrhen  introduced  by  some 
other  cliiiTiuel,  it  follows  of  necessity  that  when  it  does  attack  the  lungs 
it  nnist  have  been  introduced  directly  into  them.  If  inhaled  in  the  air 
breathed,  it  will  fall  upon  one  of  two  point-s — ^the  air-tubes  or  the  air- 
cells — and  there  begin  its  baleful  and  destructive  course.  This  is  ex- 
actly in  accordance  with  the  early  lesions  of  the  disease  as  found  by  Dr. 
Law  in  his  post-mortem  examinations. 

In  treating  of  preventive  measures,  Dr.  Law  quotes  an  article  pre- 
pared by  him  and  published  in  the  National  Livc-Stock  Journal  %t 
March,  1S78.  This  valuable  paper  was  aft<irwards  tninsferred  to  the 
pages  of  vspecial  report  No.  12  of  this  department,  issued  in  September 
last.  Following  this  is  a  brief  summary  of  the  work  of  the  New  York 
commission  in  its  etlbrts  to  stamp  out  the  disease  in  that  State ;  but  as 
the  department  has  later  advices  from  the  author  in  regard  to  the  work 
actually  accomplished  by  this  commission,  extracts  from  Dr.  jjaw's  letter 
are  given  in  preference  to  quotations  from  this  monograph  work,  l^o 
letter  bears  date  of  New  York  City,  December  9, 1879,  and  contains, 
among  other  things,  the  following : 

To  place  onr  work  in  a  "nutahoU,"  I  yroiild  say  that  in  the  past  ten  months  the  in- 
spectors in  New  York  have  examined  40,000  heart  of  cattle,  many  of  them  seTeral 
times;  that  we  have  slaughtered  and  indemnilied  the  owners*  for  500  head  of  diseaAed 
cattle,  and  that  we  have  all  hut  exterminated  the  plague  from  seven  of  the  conntiee 
in  which  wo  found  it.  At  ])resent  the  main  center  of  the  i)lague  is  in  Kings  County 
and  the  adjacent  horder  of  Queens  County. 

In  aU  country  district/S,  where  the  cattle  are  kept  on  inclosed  farms,  and  where  th© 
people  heartily  co-operatcfl,  the  work  has  heen  easy  and  in  every  case  speedily 
crowned  with  success.  In  the  cities  and  suburbs,  on  the  other  hand,  where  cattle  had 
heen  accustomed  to  graze  on  open  lots,  where  interchange  between  difterent  herds 
was  frcMjuent,  and  where  the  facilities  for  secret  nlaughter  favored  the  covering  up  of 
the  disease,  the  greatest  difficulties  had  to  he  overcome.  In  New  York  City  we  se- 
cured the  liearty  co*operation  of  the  police,  and  eft'eetually  arrested  all  movement 
between  city  stables,  allowed  only  sound  animals  from  healthy  counties  to  enter 
these  stables,  and  none  to  leave  save  to  immediate  slaughter,  and,  finally,  promptly 
slaughtered  aU  acute  and  chronic  cases  of  the  disease  and  saw  to  the  disiniection  of 
the  promises,  aud  the  most  gratifying  success  crowned  our  effort*. 

In  Brooklyn,  on  the  other  hand,  where  our  work  wa«  systematically  opposed,  where 
the  aldermen  delied  the  Stale  law  by  passing  an  ordinance  authorizing  the  pasturage 
of  cattle  oil  open  commons  and  unfenced  lots,  and  some  of  them  signed  special  per- 
mits  for  the  movement  of  cattle  in  defiance  of  General  Patrick's  authority,  and  where 
magistrates  dismissed  oflenders  who  were  brought  before  them  and  reprimanded  the 
policemen  who  had  made  the  arrests,  we  soon  lost  the  assistance  of  the  police,  which 
was  at  first  all  we  could  wish,  and  we  naturally  failed  to  meet  with  the  splendid  suc- 
cess seen  in  New  York. 

It  became  evident  early  in  the  work  that  unless  we  could  establish  special  inspec- 
tion yards  under  our  own  control,  aud  abolish  the  system  of  distributing  cows 
and  other  store  cattle  from  dealers'  stables,  our  success  would  be  very  partial  and 
slow.  In  New  York  we  were  enabled  to  do  this  through  the  liberality  of  tJie  Union 
Stock  Yard  Company,  who  built  new  yards  for  this  puii)t)se,  which  we  opened  July  1. 
In  Brooklyn  no  such  favor  awaited  us,  and  as  the  appropriation  made  by  the  legisla- 
ture would  not  meet  the  needful  outlay  aud  enable  us  to  hold  what  we  had  gained 
until  the  legislature  should  again  meet,  we  had  to  be  content  with  a  system  which 
was  confessedly  inef1>ctive.  By  t  he  end  of  August  the  approaching  exhaustion  of  the 
ftpi>ropriation  compelled  the  dismissal  of  one-half  of  our  veterinary  force,  and  soon 
after  we  had  to  stop  n<'arly  all  indemnities  and  consequently  nearly  all  killing.  For- 
tunately, New  York  City  was  now  so  nearly  sound  that  we  could  continue  the  work 
there  with  but  one  inspector  in  addition  to  the  one  in  attendance  at  the  Union  Stock 
Yard,  and  we  could  still  kill  and  indenmify  for  all  sick  cattle  in  the  city.  Brooklyn, 
still  M'idely  infected,  and  with  authorities  stiU  somewhat  inimical,  could  only  have 
her  infected  herds  quarantined,  and  in  her  the  scourge  is  but  very  partially  abated. 

In  c«'rtain  outlying  districts  most  gratifying  results  have  been  secured.  In  May  we 
learned  that  animals  from  an  intV<jted  herd  had  been  turned  on  the  MontaUk  pasture 
on  the  east  end  of  I^i>ng  Island.  The  range  was  visited  and  eighteen  animals  killetl 
to  save  tli»^  1,100  that  re^iiained.  Later,  two  other  cases  developed  in  animals  that 
had  been  in  inlVcted  herds  aud  had  been  overlooked  at  the  lii'st  visit.    Fortunately, 
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fbr  pome  months  at  first  the  cattle  turned  on  this  immense  range  kept  apart  from  each 
other  in  small  groups,  composed  of  such  only  as  had  herded  together  ])rior  to  ih^'tr 
coming  on  the  range,  and  this  most  fbrtunate  condition,  conpled  with  the  prompt  dis- 
posal of  caeh  animal  as  it  sickened,  secured  the  escape  of  1,100  animals.  Had  iho 
occurrence  been  later  in  the  season,  when  the  cattle  had  learned  to  come  together  into 
one  great  herd,  the  i-esults  must  have  been  most  disastrous. 

A  second  case  is  that  of  Putnam  County,  in  which  the  plague  ha<l  been  smouldering 
since  1^78,  but  was  only  discovered  in  September  last.  Tlic  8l;ite  appropriatiou 
would  not  warrant  us  to  offer  Indemnities,  but  the  county  authorities  promptly 
assumed  the  responsibility,  and  every  herd  in  which  infection  was  found  to  exist  was 
at  once  exterminated.  In  this  way  six  herds  have  been  disposed  of,  consisting  of 
about  100  head,  and  a  seventh,  where  sickness  has  existed  for  months  but  where  it 
has  only  just  been  discovered,  will  be  attended  to  to-morrow. 

As  regards  the  future,  I  woldd  strongly  urge  the  National  Government  to  assumo 
not  only  the  direction  but  the  execution  of  this  work  of  stamping  out  the  plague.  Tho 
following  among  other  reasons  require  this: 

1.  The  disease  is  an  exotic,  and  if  once  suppressed  could  only  reappear  in  America 
as  the  result  of  importation. 

2.  It  is  gradually  extending,  and  if  neglected  must  lay  the  entire  continent  under 
contribution. 

3.  If  it  reached  our  unfenced  ranges  in  the  West  it  would  be  ineradicable,  as  it 
has  proved  in  the  European  Steppes,  in  Australia,  and  in  South  Africa. 

4.  As  the  seeds  remain  latent  in  the  system  for  t tire e  months,  infected  cattle  may  be 
moved  all  over  the  continent,  from  ocean  to  ocean  and  from  lakes  to  gulf,  and  live  for 
ft  length  of  time  in  a  new  herd  before  they  are  suspected. 

5.  Old  cases  with  encysted  masses  of  infecting  matter  in  the  lungs  may  show  no 
obvious  signs  of  illness,  imd  may  bo  bought  and  sold  as  sound  and  mingle  with  many 
herds  in  succession,  coiiMsying  infcctitm  wherever  they  go.  Then^  is,  tberetore,  the 
strongest  temptation  for  the  owner  to  seek  to  secure  a  salvage  by  tlie  sale  of  ap- 
parently sound  but  really  infecting  animals.  There  is  farther  the  strongest  proba- 
bility that  hi  a  new  locality  these  cattle  would  not  be  suspected  until  one  or  more  ' 
herds  had  been  irretrievably  ruined. 

G.  TliO  infection  of  the  South  and  West  would  inevitably  spread  the  infection  over 
the  whole  Middle  and  E.istern  States,  as  infection  would  pour  in  rontinnon.s'y  through 
the  enormous  cattle  tralJQc,  and  all  rolling-stock,  yards,  <fec.,  of  railways  would  become 
infected. 

7.  Tiielive  stock  bears  a  larger  proportion  to  the  Slate  wealth  West  and  South  than 
in  the  East,  hence  the  West  has  most  at  stake  in  this  master,  and  should  bear  its 
share  in  the  work  of  extermination. 

8.  The  plague  is  more  violent  in  pro])ortion  to  the  heat  of  tho  climate,  so  that  it 
will  prove  far  more  destructive  in  the  semi-tropical  summers  of  the  iSouth  and  West 
than  on  tho  Atlantic  seaboard. 

D.  No  State  can  bo  rendered  secure  unless  all  States  are  cleared  of  tho  pestilence. 
One  remaining  center  of  inteetion  on  the  ccuitinent  is  likely  to  ])rove  as  injnrions  as 
the  one  infected  cow  landed  in  Brooklyn  in  Is  K),  the  sad  fountaiu  of  all  our  iiresont 
trouble. 

10.  It  has  been  decided  by  a  United  States  Supreme  Court  in  Illinois,  that  a  State 
law  forbiilding  the  introduction  of  catile  from  a  neighboring  State,  betanse  it  is 
feared  they  may  introduce  disease,  is  uneoiistitutionai.  Therefore  ea<'h  State  must 
keep  a  guard  along  its  whole  froTitier,  with  quarantine  buildings,  attendants,  and 
inspectors,  and  must  quarantine  all  cattle  as  soon  as  they  shall  have  crossed. 

11.  Smuggling  is  inevitable  so  long  as  there  are  distinct  authorities  in  two  adjacent 
States.  Kaseally  dealers  have  repeatedly  run  cattle  into  Xew  York  from  New  Jersey, 
sold  them  and  returned  with  their  money  before  the  matter  could  be  discovered  and 
the  law  ofiieers  of  New  York  ]>ut  on  their  track.  Were  the  law  and  execution  one  foi 
all  tho  States  sueh  men  could  bo  a]>pndiended  and  ]>uni.shed  wherever  found.  In 
Eun)pe  it  is  found  that  an  armed  guard  with  intervals  of  '200  yards  patrolling  thu 
whojo  frontier  day  and  night  is  not  always  sufficient;  how  much  less,  therefore,  with 
us  a  law  that  can  be  evaded  with  sueh  impunity. 

12.  Finally,  there  is  little  hope  of  Delaware,  Maryland,  and  Virginia  stamping  out 
the  plague  at  their  own  ex])ense,  so  that  uidessthe  United  States  lal<es  the  matter  up, 
the  work  of  New  York,  New  Jersey,  and  Pennsylvania  will  be  but  money  thrown 
away. 

This  is  a  matter  which  threatens  with  dire  disaster  the  inter-State  live-stock  trade  of 
the  futnro,  and  the  National  Government  is  called  upon  to  stamp  out  the  scourgo  with 
the  view  of  protecting  the  trade  between  States. 

As  respects  the  organization  that  should  be  ehargi'd  with  the  work,  it  certainly 
ought  to  have  a  responsible  head,  and  while  the  live  stock  interests  shonhl  be  re]»re- 
bented,  it  should  not  lie  made  too  unwieldy  to  act  at  a  moment's  notico  in  any 


Digitized  by 


Google 


448         REPOET  OF   THE   COMMISSIONER  OP  AGRICULTURE. 

emergency.  The  conditions  of  success  are  well  enough  nnderstood,  and  while  specitl 
adaptations  would  be  demanded  in  many  localities,  yet  the  work  should  be  carri^  out 
actively  without  the  necessity  of  calling  together  a  large  and  unwieldy  committee 
before  anything  can  be  done. 

Another  point  of  vital  importance  is  that  a  sufficient  sum  of  money  should  be  ap- 
propriated for  this  exclusive  purpose,  to  obviate  the  necessity  of  stopping  the  wotk 
or  giving  it  a  material  check  before  success  shall  have  been  accomplished.  Any 
material  arrest  or  any  entire  cessation  of  the  work  and  a  renewed  spread  of  the  dis- 
ease will  bring  the  whole  question  of  veterinary  sanitary  work  into  disrepute,  and 
may  be  the  means  of  indetinitely  and  fatally  postponing  further  action.  While  a 
large  sum  should  be  appropriated,  its  expenditure  may  be  sufficiently  guarded,  but 
above  all  it  should  not  be  a  common  fund  to  be  devoted  to  this  and  other  objects. 
Aside  from  the  moral  question,  this  is  of  far  more  immediate  importance  than  even 
yellow  fever,  the  crerms  of  which  are  destroyeil  by  frost,  and  the  neglect  of  which  for 
one  year  places  the  sanitarian  in  no  greater  difficulty  for  the  next.  With  a  disease 
like  the  lung  pla;^uo,  which  is  favorably  affected  by  no  change  of  climate  nor  season, 
and  the  germs  of  which  survive  all  extremes  of  heat  and  cold,  the  loss  of  a  year,  a 
month,  or  even  a  day,  may  make  the  difference  between  an  easy  success  and  disas- 
trous and  irremediable  failure — a  live-stock  interest  which  can  supply  the  world  with 
sound  beef,  and  a  general  infection  of  the  continent,  and  continuous  embargo  on  the 
foreign  trade. 

REPRESSIVE  MEASURES  ADOPTED  IN  PENNSYLVANIA, 

^  The  department  is  indebted  to  Mr.  Thomas  J.  Edge,  secretary  of  the 
Pennsylvania  State  Board  of  Agriculture,  for  advance  sheets  of  his 
forthcoming  report  on  the  subject  of  contagious  lung  plague  of  cattle. 
After  citing  the  history  of  the  disease  in  Europe  and  in  this  country, 
and  alluding  to  its  long  presence  in  Pennsylvania  in  a  malignant  ana 
destructive  form,  Secretary  Edge  states  that  finally,  but  not  until  after 
the  farmers  of  the  State  had  sustained  heavy  losses,  a  meeting  of  the 
dairymen  of  Delaware,  Montgomery,  an(J  adjoining  counties  was  called. 
This  meeting  was  held  in  Philadelphia  in  March  last,  and  before  its  ad- 
journment a  committee  was  appointed  to  wait  upon  the  secretary  of  the 
board  of  agriculture  and  urge  the  importance  of  legislative  action. 
The  veterinary  surgeon  of  the  board,  in  company  with  this  committee, 
visited  herds  supposed  to  be  infected.  Surgeons  who  had  had  years  of 
experience  with  the  disease  in  Europe  and  elsewhere  were  also  c^ed  in ; 
j)osi'ViorUm  examinations  were  made^  and  the  existence  of  the  malady 
established  beyond  a  doubt.  The  legislature  being  in  session,  the  secre- 
tary of  the  board  laid  all  the  evidence  before  the  joint  committee  of 
agriculture,  and,  after  discussion  and  mature  consideration,  it  was  de- 
cided that  the  State  should  adopt  a  line  of  precautionary  and  prevent 
ive  action,  not  only  for  the  benefit  of  its  own  citizens,  but  also  out  of 
respect  to  the  action  of  adjoining  States.  A  subcommittee  was,  therefore, 
appointed  to  consult  with  the  governor,  and,  if  deemed  expedient,  they 
were  instructed  to  draft  an  act  providing  for  the  suppression  of  the 
disease.  After  consultation,  the  following  resolution  was  offered  and 
adopted  by  both  branches  of  the  legislature : 

WiiKHEAS,  Tlio  States  of  Now  York  and  New  Jersey,  by  recently  enacted  laws  to  pre- 
vent the  cliHseniiiiation  amonp:  live  stock  of  the  disease  known  as  plenro-pneumouia, 
now  invite  this  State,  by  a  concert  of  action,  to  assist  them  to  eradicate  thia  contagion: 
Tlierefore, 

liesolvcd  hij  the  Senale  (if  the  Mouse  of  Hepreseniaiives  concur)y  That  the  governor 
be,  and  he  is  hereby,  authorized  to  take  such  preliminary  action  as  may  be  ueceasary 
to  prevent  its  further  spread. 

This  resolution  was  approved  by  the  governor  IVIarch  27,  1879.  At 
the  8:mie  tiino,  aa  act  i)ivviously  a(lo]>tO(l  by  tlie  romniittee  wa,s  intro- 
duced, wliicli,  alter  auieiidment,  passed  both  brunches  of  the  legislature, 


Digitized  by 


Google 


CONTAGIOUS   DISEASES   OF  DOMESTICATED   ANIMALS.        449 

and  was  approved  by  Governor  Hoyt  May  1, 1879,  The  eiiactmeut 
bears  the  title  of  "An  act  to  prevent  the  spread  of  contagious  or  infectious 
pleiux>-pneumoma  among  the  cattle  in  this  SState,''  and  is  as  follows: 

Section  1.  Be  it  enacted,  tf'c,  That  whenever  it  shaU  be  brought  to  the  uotice  of  the 
gOYemor  of  this  State  that  the  disease  known  as  contagions  or  infections  pleuro-pneu- 
monia  exist»-among  the  cattle  in  any  of  tbe  counties  in  this  State,  it  sball  be  his  duty 
to  take  measures  to  promptly  suppress  the  disease  and  prevent  it  from  spreading. 

Section  2.  That  for  such  purpose  the  governor  shall  nave  power,  and  he  is  hereby 
authorized,  to  issue  his  proclamation,  stating  that  the  said  infections  or  contagious 
disease  exists  in  any  county  or  counties  of  the  State,  and  warning  all  persons  to  seclude 
aU  animals  in  their  possession  that  are  aifected  with  such  disease,  or  have  been  exposed 
to  the  infection  or  conta^on  thereof,  and  ordering  all  persons  to  take  such  precautions 
against  the  spreading  ot  such  disease  as  the  nature  thereof  may,  in  his  judgment, 
]*euder  necessary  or  expedient :  to  order  that  any  premises,  farm,  or  farms  where  such 
disease.exists  or  has  existed  oe  put  in  quarantine,  so  that  no  domestic  animal  bo 
removed  from  said  places  so  quarantined,  and  to  prescribe  such  regulations  as  he  may 
judge  necessaiy  or  expedient  to  prevent  infection  or  contagion  being  communicated  in 
any  way  from  the  places  so  quarantined ;  to  call  upon  aU  sheriffs  and  deputy  sherifla 
to  carry  out  and  enforce  the  provisions  of  such  proclamations,  orders,  and  regulations, 
and  it  shaU  be  the  duty  of  all  the  sherifi's  and  deputy  sheriffs  to  obey  and  observe  all 
orders^and  instructions  which  they  may  receive  from  the  governor  in  the  premises ;  to 
employ  such  and  so  many  medical  and  veterinary  practitioners  and  such  other  persons 
as  he  may,  from  time  to  time,  deem  necessary  to  assist  him  in  performing  his  duty  as 
set  forth  in  the  first  section  of  this  act,  and  to  fix  their  compensation;  to  order  all  oi> 
any  animals  coming  into  the  State  to  be  detained  at  any  place  or  places  for  the  pur- 
pose of  inspection  and  examination ;  to  prescribe  regulations  for  the  destruction  of 
animals  affected  with  the  said  infectious  or  contagious  disease,  and  for  the  proper  dis- 
position of  their  hides  and  carcasses,  and  of  all  objects  which  might  convey  infection 
or  contagion  (provided  that  no  animals  shall  be  destroyed  unless  first  examined  by  a 
medical  or  veterinary  practitioner  in  the  employ  of  the  governor  aforesaid) ;  to  prescribe 
regulations  for  the  disinfection  of  aU  premises,  buildings,  and  railway-cars,  and  of  ob- 
jects from  or  by  which  infection  or  contagion  may  take  place  or  be  conveyed ;  to 
alter  and  modify,  from  time  to  time,  as  he  may  deem  expedient,  the  terms  of  all  such 
pi-oclamations,  orders,  and  regulations,  and  to  cancel  or  withdraw  the  same  at  any 
time. 

Section  3.  That  aU  the  necessary  expenses  incurred  under  the  direction,  or  by 
authority,  of  the  governor  in  carrying  out  the  provisions  of  this  act  shall  be  paid 
by  the  treasurer,  upon  the  warrant  of  the  auditor  general,  on  being  certified  as  cor- 
rect by  the  governor :  Pravidcd,  That  animals  coming  from  a  neignboring  State  that 
have  passed  a  veterinary  examination  in  said  Stat«,  and  have  been  quarantined  and 
discharged,  shall  not  be  subject  to  the  provisions  of  this  act. 

Diuing  the  passage  of  this  act  the  existence  of  the  disease  in  the 
State  had  been  denied.  Hence,  immediately  after  its  approval,  his 
excellency  Governor  Hoyt  appointed  a  commission  to  "examine  and 
determine  whether  infectious  or  contagious  pleuropneumonia  exists 
among  cattle  in  any  county  or  counties  of  this  commonwealth,  and  re- 
poit  ihe  same  to  the  governor  without  unnecessary  delay .^  This  com- 
mission consisted  of  Hon.  Samuel  Butler  and  Hon.  H.  C.  Greenawalt,  on 
the  part  of  the  legislature ;  Thomas  J.  Edge  and  C.  B.  Michener,  on 
the  part  of  the  board  of  agriculture ;  Hon.  John  C.  MoiTis  and  George 
Blight,  on  the  part  of  the  Pennsylvania  Agricultural  Society;  and 
George  S.  Garret,  on  the  part  of  the  daiiymeu  of  Philadelphia  and 
vicinity.  At  the  first  meeting  of  this  commission  Hon.  John  0.  Morris 
was  elected  president,  and  Thomas  J,  Edge  secretary. 

At  a  meeting  held  in  Philadelphia  May  16,  1879,  a  large  number  of 
practical  dairymen  and  veterinary  surgeons  were  examined,  and  their 
evidence  taken  down  by  a  stenographic  reporter.  As  a  result  of  this 
meeting,  Messrs.  Morris,  Butler,  and  Greenwalt  were  appointed  a  com- 
mittee to  report  to  Governor  Bioyt,  on  behalf  of  the  commission,  that 
the  disease  did  exist  in  at  least  two  counties  of  the  State,  and  that 
the  decision  of  the  commission  was  unanimous. 
29  AG 
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Under  authority  of  the  act  before  quoted,  and  based  upon  the  report 
of  the  commission,  his^  excellency  Governor  Hoyt  appointed  a  special 
agent  to  take  charge  of  the  matter,  to  whom  he  issued  the  following 
commission : 

It  haviBg  been  aBcertaiuod  that  an  infectious  and  contagions  disease  of  neat  cattle^ 
known  aa  pleuro-pnenmonia,  lias  been  brought  into  and  exists  in  certatn  counties  of 
this  Statu,  I  hereby  appoint  you  aa  my  assistant  to  carry  ont  the  provisions  of  the 
acts  of  1866  and  1679,  for  the  prevention  of  the  spread  of  t£ds  disease.  As  such  assist- 
ant you  are  hereby  authorized — 

To  prohibit  the  movement  of  cattle  within  the  infected  districts,  except  on  license 
from  yourself,  after  skiUed  veterinary  examination  under  your  direction. 

To  order  all  owners  of  cattle,  their  agents,  employes,  or  servants,  and  all  veterinary 
surgeons,  to  report  forthwith  to  you  all  cases  of  diseases  by  them  suspected  to  be  con- 
tagious *f  and  when  such  notification  is  received  you  are  dii*ected  to  have  the  case 
examined,  and  to  cause  such  animals  as  are  found  to  be  infected  with  said  disease  to 
be  quarantined,  as  also  all  cattle  which  have  been  exposed  to  the  infection  or  conta- 
gion of  said  disease,  or  are  located  in  any  infected  district ;  but  you  may,  in  your  dis- 
cretion, permit  such  animals  to  be  slaughtered  on  the  premises  and  the  carcasses  to 
be  disposed  of  as  meat  if,  upon  examination,  they  shall  be  fonnd  fit  for  such  use. 

You  may  prohibit  and  prevent  aU  persons  not  employed  in  the  care  of  cattle  therein 
kept  iirom  entering  any  Infected  premises.  You  may  likewise  prevent  all  person^so  em- 
ployed in  the  care  of  animals  from  going  into  stables,  yards,  or  premises  where  cattle 
are  kept,  other  than  those  in  which  they  are  employed.  You  may  cause  aU  clothing 
of  persons  engaged  in  the  care,  slaughtering,  or  rendering  of  diseased  or  exposed 
animals,  or  in  any  employment  which  brings  them  in  contact  with  such  diseased 
animals,  to  be  disinfected  before  they  leave  the  premises  where  such  animals  are 
kept.  You  may  prevent  the  manure,  forage,  and  litter  upon  infected  premises  from 
being  removed  therefrom ;  and  you  may  cause  such  disposition  to  be  made  thereof  as 
will,  in  your  judgment,  best  prevent  the  spread  of  the  disease.  You  may  cause  the 
bnildiugH,  yards,  and  premises  in  which  the  disease  exist-s,  or  has  existed,  to  be  thor- 
oughly di.siufecled.  * 

You  are  further  directed,  whenever  the  slaughter  of  diseased  animals  is  found  nec- 
essary, to  certify  the  value  of  the  animal  or  animals  so  slaughtered,  at  the  time  of 
slaughter,  taking  into  account  thejr  condition  and  circTUustaiices,  and  to  deliver  to 
their  owner  or  owners,  when  requested,  a  duplicate  of  such  certificate.  "VNTienever 
any  owner  of  such  cattle,  or  his  agent  or  st^rvaut,  has  willfully  or  knowingly  with- 
held, or  allowed  to  be  \vithheld,"iiotice  of  the  exist ouce  of  said  disease  upon  his 
premises,  or  among  his  cattle,  you  will  not  njake  such  certificate. 

You  are  also  directed  to  take  such  measures  as  you  may  deem  necessary  to  disinfect 
all  cars  or  vehicles  orraovaJjle  articles  by  which  contagion  is  likely  to  be  transmitted. 
You  will  also  take  such  measures  as  shall  insure  the  re^ristry  of  cattle  introduced  into 
any  promises  on  which  said  disease  has  existed,  and  to  keep  6>ich  cattle  under  super- 
vision for  a  period  of  three  months  alter  the  removal  of  the  diseased  animal  and  the 
subsequent  disinfection  of  said  premises. 

You  are  further  authorized  and  empowered  to  incur  such  expenses  in  carrying  out 
the  provisions  of  the  f<ue«;oing  orders  as  may,  in  your  judgment,  appear  necessarv, 
and  see  to  it  that  all  bills  for  such  expenses  be  transmitted  to  tliis  department  only 
through  yourself,  after  you  have  approved  the  same  in  writiug. 

The  agent  a])pointed  by  the  governor  at  onc!C  i.ssned  the  following 
notice  : 

To  all  Ofvna't>  of  vuiik,  Hiclr  aijuii^,  acvranlti,  or  cntplvj/i-.i ;  to  till  voimuon  carrivrs  by  land 
or  water;  io  allvdiriuanj  HnvfjconH  ;  and  to  all  others  ichotn  U  may  conLirn : 

His  exc(;llcJicy  Govrrnoi-  lloyt  having  decided  to  co-oiu'iale  with  the  executive 
oHieers  of  the  States  ot*  Massnclni.sctls,  t'omu ctienl.  Nt*\v  Vork.  and  New  Jor8<\v  in  a 
united  etiort  to  eradicate  tlie  di.se;Ke  known  ns  j'lciiro-piiennnniia  from  the  herds  of 
this  State,  it  becoincs  inv  dtitv,  under  tiM'  foie^joinix  coniniission,  to  recpiest  that  you 
will  prnniptlx  j-e]M>rl  Io  mm- all  cases  anjono  n<..jt  .MMle,  by  yon  sn^jM-ctcd  to  be  eoiita- 
nioiisoi-  inlec  lions,  \\illioni  yonr  co-ojjei.it  ion  and  assist  .-nne  (his  attempt  can  only 
re.sKJj  in  jKirtial  sueec  s  ;  willi  it  tin-  n-sul!.  e.ni  s«.ii\r]y  l>e  d«)nM  Ini,  and  llwMvork 
thii'^  Jar  a<'eoniplisjie(l  i;ives  ns  iiNsin.-inr,'  of;;;ood  itmiHm. 

His  cNrclhney  in  a-isions  that  all  owinis  of  rattle  and  o:l:eis  iii(,ic>H-d  shu.dfl  l»e 
lnil>  iniint-.-'-fd  \\i\\i  tlic  Ixli -t  thai  I  his  roitunis-ioii.  as-  well  as  i  hr  l.iw  •;  ni"  iN'.f.  aJid 
1>7!>,  lor  tin-  pievenliotj  ol  Hit*  ^|»rea<l  oT  I  uc  ill  ^  a.M-,  ar*-  iji  ( lirir  iiitrtcsi  mk  widl  as 
llial  of  llir  Siato.  1}  ?-  :i]-ii  J  li"  w  is|i  of  his  r\r(  1!<mh  y  1  liji  t  v^hih'  the  nio\  i>inns  ot 
tluN.  Ia\^N  :!i\-  lulls  ciiCnicid  aid  inad^!  nm-,!  Mli-i  ;  i\  c,  an<l  lli.ii-  i)Mr|)o-  s  i>r<eaiprly 
and  lull^  accomplished,  it  shall  at  the  aamc  time  be  so  managed  ab  to  cause  the  least 
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possible  inconvenience  and  injury  to  all  concerned,  and  with  a  minimnm  of  expendi- 
ture to  the  State. 

I  would  particulnriy  call  your  attention  to  the  language  used  by  his  excellency  in 
relation  to  the  line  of  action  to  bo  pursued  when  interested  parties  have  concealed  the 
existence  of  tlie  disease  in  theif  herds.  This  provision  is  very  important  not  only  to 
the  stock  owner,  but  also  to  the  State,  fop  while  the  concealment  of  the  existence  of 
the  disease  will  result  in  pecuniaiy  loss  to  the  owner  of  the  stock,  it,  at  the  same  time, 
greatly  increases  the  danger  of  infection  and  the  subsequent  expense  to  the  State. 
With  your  active  co-operation  in  this  respect  we  may  hope  for  the  prompt  suppression 
of  a  disease  which,  while  it  has  already  canse^l  a  great  loss  t<)  our  stook  qwners,  will, 
should  it  become  established  in  our  Western  States,  inflict  an  incalculable  and  lasting 
injury  to  the  stock-raising  interests  of  the  whole  nation.  So  far  as  known,  all  infected  . 
herds  in  this  State  have  been  quarantined  and  all  diseased  aniiuals  promptly  isolated 
or  killed.  In  the  future,  as  in  the  past,  it  will  be  onr  duty  to  cause  as  little  injury  and 
inconvenience  to  the  owners  of  stock  as  is  consistent  witih  our  duties  to  the  State,  and 
to  carry  ont,  to  the  full  letter,  the  directions  of  his  excellency  relative  to  the  valua^ 
tion  of  all  stock  condemned  and  killed. 

AH  reports  of  supposed  inffection  shonld  be  made  direct  to  the  office,  imd  all  inter- 
ested are  requested  to  accompany  the  report  with  a  correct  and  fuU  account  of  the 
location  of  the  herd  and  the  symptons,  in  order  that  all  unnecessary  expense  to  the 
State  may  be  avoided.  No  special  line  of  action  has  yet  been  marked  out  for  applica- 
tion to  cattle  in  motion  from  one  portion  of  the  State  to  another,  or  to  those  in  transit 
to  other  States,  but  it  will  be  the  dnty  of  those  in  charge  to  cause  the  least  possible 
inconvenience  consistent  with  the  best  interests^  of  the  State. 

Up  to  November  1^  1879,  the  agent  of  the  governor  quarantined  twenty- 
seven  herds^  rnclwling  fonr  hmiilred  and  «ight  animals  liable  to  infec- 
tion^ and  distributed  in  the  following  counties:  Adams,  one;  Lancaster, 
fcmr  J  York,  one  j  Bucks,  one ;  Delaware,  four ;  Montgomery,  five ;  and 
Chester,  eleven.  Of  these  herds,  eight  (one  in  York,  three  in  Mont- 
gomery, and  four  in  Chester)  were  afterwards  released  from  the  quaran- 
tine and  pronounced  safe  from  another  outbreak,  except  from  a  fresh 
infection  fixmi  outside  sources. 

As  soon  as  the  supposed  existence  of  ttie  disease  is  reported,  each 
animal  in  the  herd  is  inspected  by  a  veterinary  surgeon  in  the  employ 
of  the  State,  and  if  the  disease  is  found  to  exist  is  promptly  quarantined 
to  prevent  its  spread  to  adjoining  herds  ^  in  order,  and  if  possible,  to 
prevent  further  contagion  in  the  same  herd,  all  diseased  animals  are 
appraised  and  killed. 

The  individual  history  of  those  herds  is  given  as  follows  by  the  sec- 
retary: 

No.  1. — ^lu  York  Count t/,  iutected  by  st<Hrs  bought  iu  Baltimore  market.  Six  head 
were  either  lost  by  death  previous  to  (]uarantinc,  or  were  killed  for  the  purpose 
of  stoppiog  the  diseaM\  The  wholr  herd  wore  more  or  less  affected,  though  a  num- 
ber had  a  very  light  attack,  and  when  released  from  quarantine,  September  4,  were 
as  well  as  they  probably  over  will  be.  A  rigid  quarantine,  which  was  very  much 
assisted  by  the  local  snnouudiujis,  and  the  prompt  suppoit  of  neighlmriug  st#ek- 
ownois,  prevented  the  disease  from  iufeetiug  otlier  stock;  and  the  killing  of  diseased 
aninmls  aud  the  use  of  disiiifeetants  jircvented  further  loss. 

N<».  *i,  containing  tweuiy  cows,  two  bulls,  and  ten  calves,  was  quarantined  Juno 
12.  Previons  to  quarantine  lour  head  had  died,  and  after  the  enfureement  of  the 
quarantine  i'onrteeu  head  were  killed.  With  one  jiossible  CYeej)tfon,  all  the  animals 
were  atiectcd,  aud  a  number  of  them  aro  now  in  a  condition  in  which  they  are  worse 
than  UKcless  to  the  owner.  In  this  case  tho  evidence  is  strongly  in  favor  ot'tho  theory 
tliaf  the  owner  eonv<*yed  the  disease  to  his  herd  by  assisting  in  the  care  of  another 
int'e4'te<l  «lairy.  No  spieail  of  the  disease  tr»  atljoininv;  larms;  hut  it  is  unite  pi'obal»le 
lli.n  (III*  di»<eas4'  was  eaviieil  from  tliis  heitl  to  henl  No.  s  ju  die  elofhing  or  (»n  tlio 
|M  ison  of  file  o\vn«'r,  wlio  administered  niedicine  to  b(»(h  heiils.  Tliis  herd  has  fur- 
nisli.fl  :i]i  illustration  of  tlie  disease  in  one  of  its  woPfSt  forms,  Imt  is  now  believed  to 
he  (  Uar,  lull  not  heyond  The  tlanger  of  infeiiing  otiier  stt>ek. 

No.  :l,  ill  J)ii<(ictin.  (ouHhj,  contained  liftv  Jiead  of  Hto<'k,  j»nd  prt*\  Iimw  to  ijiinr.inliiui 
;i  ininilirr  had  died.  The  probability  is  that  tiie  diseasti  was  introduced  by  pMr*  luisi-. 
After  pas.siiig  inio  tho  eiiarg<i  of  the  Slate  authorities,  «'leven  of  the  henl  Avcn*  kili<ML 
This  heril,  with  Noh.  2  aud  7,  furnish  by  far  the  most  stubborn  eas<'s  we  have  yet  nie^o 
with.     In  all  three  cases  every  animal  had  bccu  repeatedly  exposed  to  infection.  befoTe 
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priatod  for  the  purpose  of  eradicatiug  the  dincase.  At  first  be  was  ohliged  to  pay 
extra  vagjiut  piicoH  ibr  some  of  the  diseased  auiuials  in  order  to  satisfy  the  owurrs. 
Now  lie  i>nys  hut  .*5  per  head  for  auhuaJB  suflering  with  the  disease. 


The  following  is  an  extract  from  Professor  Michenei'^s  letk'i*,  ailuded 
to  by  Profes.sor  Gadsden : 

Your  letter  making  inquiry  in  re;rard  to  the  herd  of  Mr.  C.  Krauss,  of  LehigU 
County,  is  at  hand.  This  herd  is  atl'ected  hy  conta^^ions  pleuro-pneuniouia  beyond 
the  pt:)ssibility  of  a  doubt,  and  it  is  equally  as  certain  that  the  disease  was  brought 
liero  by  a  heifer  that  came  from  Baltimore  through  the  Philadelphia  cattle-yard-  Mr. 
Jonfis  Graber,  who  sold  the  heifer  to  Mi*.  Kjauss,  has  traced  her  back  as  lar  as  Balti- 
more, and  has  kindly  funiished  me  with  the  names  of  all  the  parties  to  the  transac- 
tion. Krauss  bought  the  heifer  iSei)tcmber  11.  Within  from  two  to  three  weeks  his 
attention  was  attracted  to  her  by  her  making  a  giuntin^  noise.  She  was  being  fed 
for  a  family  beef,  and  was  stabled  and  pastured  w  ith  the  milch  cows.  Slie  gradually 
piaed  away  and  died  in  about  four  weeks.  She  was  examined,  and  one  lung  wa« 
found  swollen  solid  and  adhering  to  the  ribs.  A  few  days  after  slio  tlied  other  animals 
commenced  to  show  symptoms,  and  the  local  cow  doctors  suspected  lilcuro-pncumo- 
nia.  They  had  never  had  the  disease  in  that  locality.  Pleading  ignorance  of  the  law 
and  of  parties  intnistcd  w  ith  its  execution,  the  disease  was  allowed  to  have  its  own 
way  until  December  18,  when  its  existence  was  luade  kno^ii  to  the  governor's  special 
agent.  Edge.  Under  his  orders  I  visited  the  herd  foilhwith,  found  that  two  anrmals 
had  already  died,  and  that  trwelve  more  Avere  sick.  We  killed  ten  of  these  and  made 
post-mortevi  examinations  of  eight.  We  found  them  badly  atfected;  all  had  the 
characteristic  swollen,  hard,  marbled  appearance  of  lung,  and  the  adhesion  that  be- 
longs only  to  contagious  plouro-pneuraonia.  The  diseased  lim^s  weig|hed  from  25  to 
45  pounds,  and  the  healtliy  ones  from  o.}  to  4.}  pounds.  We  nave  since  killed  one 
more,  making  thirteen  in  all  w^hich  have  been  lost  out  of  this  herd.  We  have  reason 
to  hope  that  the  disease  is  now  under  control,  although  ten  more  are  slightly  affected 
and  ^enty  others  have  been  somewhat  exposed  to  the  disease,  yet  still  remain  com- 
paratively healthy.  No  pains  have  been  spared  to  carefully  isolate  the  sick  from  lie 
well.  Disinfectants  have  been  liberally  used  and  a  rigid  quarantine  enforced.  The 
disease  has  not  spread  from  the  Krauss  farm,  the  location  of  buildings  and  snrroond- 
ings  all  tending  to  prevent  this. 

la  all  of  the  seven  herds  that  I  have  heretofore  managed  under  direction  of  Mr. 
Edge,  we  have  been  euiincntly  successful  in  stamping  out  the  disease,  and  the  owners 
are  all  wxdl  satii>iied  with  the  result  of  our  management.  Concert  of  action  on  the 
part  of  the  States,  with  the  hearty  co-operation  of  the  national  government,  Tfill  ef- 
fectually rid  the  country  (if  not  too  long  delayed)  of  this  most  insidious  and  dangerous 
enemy  to  our  vast  cattle  interests.  I  have  lust  all  patience  with  those  who  advocate 
other  means  than  those  now  being  employed  by  our  conunon wealth  for  the  eradica- 
tion of  the  disease.  When  men  talk  of  the  disease  btjiug  cupi^le,  and  not  even  a 
contagious  malady,  they  only  show  their  ignorance.  The  disease  entirely  destroys 
the  functions  of  luug  tissue,  and  can  only  be  cured  by  the  removal  of  diseased  organs 
and  the  insertion  or  substitution  of  new  ones — a  feat  the  best  surgeon  would  hardly 
undeitake  to  perform. 

♦ 
REPK]:«S1AT5  ^niJASURES   ADOPTED  IN  NEW  JERSEY. 

In  com])liaiice  with  the  provisions  of  arf  act  entitled  "An  act  to  pre- 
vent the  spread  of  contagious  or  iofeetious  pleiiro-pneum(Miia  among 
cattle,''  passed  by  the  leg^islatiire  of  Xew  Jersey  during  the  ^ssion  of 
187S-'79,  Governor  McClellan  appointed  General  W.  H.  Sterling  as  the 
head  of  a  couiuiission  to  form  rules  and  regiUations  for  the  propter  en- 
forcement of  the  law.  He  commenced  opei>itions  at  Trenton,  on  March 
15, 1879 ;  and  in  order  to  determine  the  extent  and  location  of  the  dis- 
ease, lie  caused  circular-letters  to  be  addressed  to  the  assessors  of  eaeb 
township,  to  i>ostmasters,  farmers,  and  otlier  prominent  gentlemen 
throughout  the  State,  requesting  such  information  as  they  could  give  as 
to  tlie  existence  and  extent  of  the  malady  in  their  respective  and  more 
immediate  localities.  From  the  answers  returned,  he  found  that  the  dis- 
ease was  prevaiHng  to  a  considerable  extent  in  ^^rious  sex^tions  of  the 
State,  and  that  there  was,  therefore,  necessity  for  imuiediat«  ami  de- 
cisive action,  if  the  plague  was  to  be  aiTcsted, 


Digitized  by 


Google 


CONTAGIOUS  LUNG  PLAGUE  OF  CATTLE. 

r*  *.e  I. 


^ 


*k  J/ 


SECTION   OF    DISEASED    LUNG:recent   case  of  Lung     Plague. 
Thin    end     showed    black    hepatization.-      the    centre,    red 
hepatization,    the    thick    end  ,  tnterlobu  1  ar    infiltration. 
Several    blocked    ve  s  s  els  ^r.^^j^yC^^5,53Qg^^ 


>.r.£  rnl..KA<.i 


454 


KEPORT   OF   TlfR   COMMISSIONER   OF   AGRTCITLTURE. 


priaic 

0X1 10 

Now  1 

Tb 
tob\ 

You 
Count 
the  pi 
licro  ) 
Jonas 
more, 
tion. 
attenl 
for  a  1 
pitted 
Ibimd 
comm 
nia. 
and  o 
way  I 
agent 
had  a 
po8t-v 
chara 
longs 
45  po 
more, 
toho] 
and  t 
parat: 
well, 
diseaf 
ings  I 

In  I 
Edge, 
are  al 
part  ( , 
lectui 
enem; 
other 
tion  < 
couta 
tho  fi 
and  t 
nndoi 


r 


In 
vent 

cnttl 
1878 
head 

ir>,  1- 
case. 
town 
tliroi 
til 


I         I .  I .  . 


,1    .  . 


-^.. 

''<\ 


r  tlio  plague  was  to  be  aiTested, 


lor  iiiiiiHdiiiaie  ami  ue- 


Digitized  by 


Google 


CONTAGIOUS  LUNC  PLAGUE  OF  CATTLE. 

Report  Commissioner  of  Agriculture  for  18 79.  Plat©  I. 
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SECTION    OF    DISEASED    LUNGirecent   case  of  Lung     Plague. 
Thin    end     sho>ved    black    hepatization.-      the    centre,    red 
hepatization;    the    thick   end  ,  interlobu  I  ar    infiltration. 
Several    blocked    vessels  are  sIy>^ 
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Report  Commissioner  of  Agriculture  for  1879.  Plat  (^  TT 
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Section   of  healthy   lun^  (  Cow  ).  showing  the     abundance  of 

interlobular  cellular  or  connectjve  tissue  of  a  bright  rose  color 

Average  weight   of   either  ritfht  or  left  lun6.  3i   pounds 
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Report  Commissioner  of  Agriculture  for  1879.  PlSLt©  HI. 


Section  of  the  left   lung  of  a  Cow   in  an  advanced   stage  of 
Contagious    Pleuro -pneumonia,  showing  the  characteristic  marbled 
appearance    formed  by  the  exudation   and   consolidation  of  lymph  into 
the  interlobular  cellular  tissue. 

Weight  of  left  lung    37  pounds,  right  lung  5  pounds 
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In  April,  General  Sterling?  Ibuud  it  necessary  to  move  his  headqnar- 
trrs  to  Jersey  City,  in  order  to  meet  the  requirements  of  moving  cattle 
to  and  from  the  State  of  New  York,  from  whence  the  ^ew  Jersey  dair^^- 
men  largely  draw  their  supi)lies  of  frei$h  milch  cows. 

Dr.  Holcoyibe  was  appointed  as  surgeon-in-chief,  and  Dr.  Corlies  desig- 
nated as  inspector  of  the  abattoir  at  Jersey  City.  Four  other  veterina- 
rians were  appointed,  and  on  the  1st  of  April  were  commenced  regular 
inspections  of  the  herds  in  Bergen  and  Hudson  Counties.  These  coun- 
ties were  quarantined,  in  order  that  proi)er  restrictions  might  be  placed 
upon  tlie  movements  of  cattle  in  the  absence  of  proper  permits.  All  the 
ferries  and  boats  on  the  eastern  border  engaged  in  carrying  stock  into 
^ew  Jersey  were  prohibited  from  landing  ciittle,  unless  accompanied 
with  a  permit  issued  by  General  ]Nr.  11.  Patrick,  of  the  Xew  York  State 
Commission,  who  had  issued  similar  orders  relative  to  the  landing  of 
stock  in  !N^ew  York.  Thus  the  carrying  trade  between  the  two  States  at 
this  important  point  was  efl'ectually  controlled. 

From  reports  received  from  the  western  and  southwestern  portions  of 
the  State,  General  Sterling  was  convinced  that  the  disease  was  being 
imported  from  Pennsylvania.  Therefore,  on  the  second  day  of  August 
he  appointed  Mr.  J.  W.  Allen  an  inspector,  gave  him  written  instruc- 
tions, and  dispatched  him  to  Camden  for  the  purpose  of  consummating 
arrangements  with  the  different  ferries  plying  between  Philadelphia  and 
the  dSlferent  ports  of  entry  lying  between  Salem  and  Phillipsburg, 
for  the  transportation  of  cattle  from  Pennsylvania,  and  the  inspection 
of  the  same  on  their  arrival  in  the  State.  His  efforts  were  successful, 
and  the  ferry  comi)anies  caused  to  be  erected  on  the  New  Jersey  side 
a  sufficient  number  of  sheds  and  pens  to  hold  all  cattle  crossing  from 
Pennsylvania  until  after  a  thorough  inspection  had  been  made.  The 
officers  of  the  Pennsylvania,  New  Jersey  Central,  and  other  railroads 
cordially  co-operated  with  the  State  authorities,  and  soon  all  the  prin- 
cipal avenues  for  the  ingress  of  the  disease  were  effectually  closed. 
General  SterUng  closes  his  brief  report  as  follows : 

When  we  conpidor  the  niimbor  of  citttlo  in  this  State,  and  estimate  their  value,  the 
importance  of  this  suhiect  wiU  be  api)aront.  The  number  of  cattle  in  the  State  on 
January  1,  1879,  was  l>36,700,  vabied  at  $7,828, D'J'i.  With  a  knowledge  of  the  paat 
history" of  the  disease  in  this  and  other  countrlfs,  and  the  dithculty  of  eradicating  its 
08  well  as  legislative  ena(  tiucnts  and  ])recautiouar)'  measures  hitherto  adopted  for  it, 
prevention  elsewhere,  a  grave  responsibility  will  attach  to  thoise  in  power  if  the  dis- 
ease he  aUowed  to  oljtam  a  foothold,  destroying  our  best  stock,  checking  one  of  the 
great  interests  of  the  State,  and  entailing  losses  appalling  to  contemj)late. 

The  following  is  a  brief  summary  of  the  results  accomplished  during  the  year : 

The  number  of  cattle  found  sick  with  the  disease  was  572.  There  were  inspected 
2,6G3  herds,  containing  40,309  head  of  cattle. 

Many  cattle  showing  symptoms  of  disease  were  placed  in  quarantine  and  held  until 
the  incubative  peiiod  had  passed,  being  carefully  watched  dimng  the  meantime. 
When  no  other  symptom  than  bronchial  trouble  was  manifested  the  order  of  quaran- 
tine was  removed. 

Tlie  number  of  cattle  found  necessars'  to  destroy  in  order  to  prevent  the  spread  ot 
the  disease  was  315,  at  an  average  cost  to  the  State  of  $11.85  per  head.  Tliere  are  now 
in  quarantine  99  herds,  containing  8G5  head  of  cattle,  of  which  number  257  head  have 
been  condemned  as  su tiering  with  contagious  pleuro-pueumouia.  The  total  espens<)s 
of  the  commission  will  aggregate  about  119^000. 
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CONTAGIOUS  PLEURO-PNEUMONI A— EXTENT  OF 
ITS  PREVALENCE. 

RBPOET  OF  DR.  CHARLES  P.  LYMAN. 

Hon.  William  G.  LeDuo, 

Commissioner  of  Agriculture : 

Sir  :  In  compliance  with  the  instructions  contained  in  your  letter  of 
appointment,  dated  January  29, 1880,  T  left  Washington  on  the  29th  day 
of  January  last,  for  New  York  City,  where  I  proposed  to  commence  an 
investigation  for  the  purpose,  if  possible,  of  determining  the  character 
and  extent  of  the  prevalence  of  the  dise^ise  known  as  contagious  pleuro- 
pneumonia or  lung  plague  of  cattle.  On  my  arrival  in  New  York  I 
visited  Dr.  Liautard,  from  whom  I  learned  that  the  disease  still  pre- 
vailed to  some  extent  in  Eastern  New  York  and  on  Long  Island,  and 
that  there  was  a  reported  outbreak  at  Haverhill,  N.  H.  The  New  Hamp- 
shire State  commissioner  had  pronounced  this  outbreak  as  of  a  sx>oradic 
character,  yet  the  circumstances  attending  it  were  of  a  suspicious  nature, 
at  least  sufficiently  so  as  to  throw  doubt  on  the  decision  arrived  at  by  the 
State  commission,  and  I  regarded  a  further  investigation  necessaiy  in 
order  to  positively  determine  the  matter.  While  in  New  York  I  gained 
some  valuable  information  in  regard  to  the  disease  in  the  adjoining  State 
of  New  Jersey,  which  I  propose  to  make  use  of  on  my  return  to  that 
State. 

I  arrived  in  Boston  on  the  3d  day  of  February,  where  I  met  Dr.  Thayer, 
a  member  of  the  Massachusetts  commission  for  the  suppression  of  con- 
tagious diseases  of  cattle.  He  had  made  some  investigations  of  the  New 
Hampshire  outbreak,  and  gave  it  as  his  opinion  that  the  disease  pre- 
vailing there  was  not  contiigious.  However,  lie  did  not  regard  his  post- 
mortem  examinations  as  satisfactory,  as  he  was  in  no  case  furnished  with 
whole  lungs.  I  also  saw  Dr.  Billings  here,  who  informed  me  that  ho  had 
examined  portions  of  diseased  lungs  of  some  of  the  affected  cattle  at 
Haverhill,  N.  H.,  and  from  the  appearances  he  did  not  regard  the  dis- 
ease as  that  of  contagious  pleuropneumonia.  He  did  not  regard  his 
examination  as  satisfactory,  however. 

I  left  Boston  on  the  6th  day  of  February  for  Concord,  N.  H.,  for  the 
purpose  of  seeing  Dr.  A.  H.  Crosby,  chairman  of  the  State  commission. 
He  regarded  the  Haverhill  outbreak  as  of  a  suspicious  character,  and 
advised  me  to  visit  that  place  at  once  and  thoroughly  examine  the 
affected  herd.  He  gave  me  an  order  for  the  slaughter  of  such  animals 
as  I  might  deem  necessary  for  examinatioji,  and  also  a  letter  to  the 
chairman  of  the  board  of  selectmen  for  the  town. 

I  arrived  in  Haverhill  on  the  moniing  of  the  6th,  and  in  company  with 
Mr.  Parker  at  once  proceeded  to  the  farm  of  I'ilr.  Merrill,  tlie  owner  of 
the  suspected  herd.  I  found  the  animals  sulieriug  in  various  degrees 
from  respiratory  troubles.  As  the  herd  was  supposed  to  have  bec»u  in- 
fected by  a  drove  of  cattle  from  Canada,  I  asked  JMr.  M.  when  this  drove 
stopped  witli  him.    He  answered — 

On  the  11th  day  of  Sopteraher ;  the  first  case  of  sicljness  occurred  about  Octol>er2 
the  animal  died  on  the  2d  of  November,  having  ]»een  sick  only  abt)ut  one  week. 
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Which  wa«  the  second  auimal  attacked,  and  when ! 

The  light-colorwl  or  Kislier  cow.  She  was  taken  somowhero  betweou  the  7th  and 
14th  days  of  Xoveinbtr.  The  calves  tiist  showed  symptoms  of  sickness  about  the  1  tth 
of  Noveiuber.  They  were  taken  sick  one  by  one  with  an  interval  of  about  seven  days 
iK^twcon  each,  except  in  one  instance,  when  two  were  attacked  at  the  same  time. 

!Mr.  Men  ill  described  t)ie  symptoms  as  follows : 

Coujjhin^  is  the  first  symptom.  The  nose  is  dry,  and  the  animal  stands  with  its 
back  arched  and  elbows  turned  out.  If  forced  to  move  briskly  abont  it  will  cough 
and  pant.  The  disease  seems  more  severe  during  a  thaw  than  when  the  weather  is 
colder.  There  is  some  running  from  the  eyes.  The  appetite  is  invariably  good  up  to 
about  twenty-four  hours  before  death.  From  six  to  twenty-four  hours  before  death 
occurs,  the  animal  is  not  able  to  stand.  As  death  approaches,  the  animal  groans  quite 
loudly,  the  breathing  becomes  accelerated,  and  the  cough  st^ems  to  come  from  a  more 
or  leas  solid  body.  In  conghing,  a  calf  will  extend  its  no.se  on  a  level  with  its  neck. 
This  symptom  has  not  been  observed  to  so  great  an  extent  among  the  cows. 

How  many  cows,  calves,  and  yearlings  did  you  have  in  the  fall  ?  Uow 
many  of  each  have  been  sick,  and  how  many  have  died  ? 

In  the  fall  I  tied  up  the  following  named  animals: 

Cows 11  head.         Sick,    4  head.        Died,  1  hea<l. 

Calves 23  head.        Sick,  10  head.        Died,  6  head. 

Yearlings 13  head.        Sick,    3  heuj^l.        Died,  0  head. 

Total ^....  47  17  7 

How  have  these  animals  been  housed,  and  how  have  they  been  fed  ? 

The  cows  and  yearlings  were  tied  up  on  the  same  side  of  the  barn  in  a  long  row, 
but  the  yearlings  were  kept  at  the  further  end  of  the  building  by  themselves.  The 
calves  have  all  been  kept  together  in  a  separate  pen  18  x  12  X  7  feet.  During  the 
day  they  were  all  turned  out  into  the  barn-yard.  The  cows  have  been  fed  on  roots 
and  hay,  the  yearlings  on  hay  alone,  and  the  calves  on  hay  and  roots. 

Mr.  Merrill  continued: 

The  cows  from  this  strange  herd  were  put  into  the  barn-yard,  and  the  calves  into  a 
little  pastnre  a<ljoining.  Al)Out  a  week  after  this  herd  lel't,  my  own  calves  broke  into 
this  pastni'e.  That  would  make  the  date  abont  the  l>th  of  September.  October  20th 
I  brought  home  a  drove  of  calves  mystdf  from  the  north,  and  the  fu-st  calves  taken 
sick  were  some  of  these  ihiven  calves. 

This  being  the  statement,  I  regarded  a  post-mortem  examination  neces- 
sars'  in  order  to  settle  the  question  as  to  whether  this  outbreak  was  oc- 
casioned by  contagious  pleuropneumonia.  For  this  puri)ose  I  thought 
it  best  to  take  the  "  Fisher,"  or  light-colored  cow,  as  she  was  the  first  at- 
tacked and  had  been  the  sickest  animal  of  the  lot.  •  She  was,  therefore, 
slaughtered.  I  fcmnd  the  lungs  in  a  perfectly  healthy  condition.  The 
pleura  of  the  ribs  still  showed  plain  tiaces  of  previous  intlanimation,  but 
she  had  so  far  regaiued  her  health  as  to  commeuoe  to  again  lay  on 
healthy  fat.    This  cow  nerer  had  contagious  pleuro-pneumoina, 

I  found  a  calf  quite  sick,  evidently  in  an  almost  dying  condition. 
This  was  next  kille<l,  and  an  examination  revealed  the  fact  that  it  had 
been  suffering  fmm  a  clear  and  unmistakable  attai'k  of  bronchitis.  This 
I  demonstrated  to  the  satisfaction  of  the  medical  representative  of  the 
New  Ham])shire  commission,  Dr.  Watson.  There  had  l)een  preserved 
a  pair  of  lungs  taken  from  a  call*  which  had  died  a  few  days  i)reviously. 
Tliese  showed  the  lesions  of  sporadic  pneun^ouia,  with  some  bronchitis. 
All  the  specimens  were  sent  to  New  York  for  the  insi)ection  of  the  pro- 
fession. 
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CAV^Tj  of  the  OUTBREAK. 

Ill  looking;'  about  for  the  cause  of  this  outbreak,  the  biiildiugs  and  the 
lay  of  the  hind  iu  the  immediate  vicinity  of  the  premises  were  thoroughly 
examined.  The  homestead  is  a  meadow  farm,  lies  well,  and  is  inclosed 
by  small  hills,  with  a  brook  running  a  crooked  course  near  to  tbe  build- 
ings— a  place  that,  in  the  fall  of  the  year,  would  retain  the  fogs  rising 
from  the  water  for  a  considerable  length  of  time.  Further  investigation 
proved  this  theory  coiTect. 

The  calves,  when  removed  from  the  meadow,  where  one  or  two  of  tliem 
had  taken  cold,  were,  about  the  10th  of  November,  put  into  a  close  shed 
18  feet  long,  12  feet  wide,  and  7  feet  high.  Here  they  were  tied  up  in 
two  rows,  and  were  so  close  together  that  they  completely  packed  the 
pen.  This  huddled  condition,  to  my  mind,  ftimished  ample  cause  for 
the  outbreak,  for  I  do  not  think  that  a  pen  of  sucli  dimensions,  with  so 
many  animals  conilued  in  it,  could  be  sufticiently  ventilated  to  preserve 
health  in  the  absence  of  mechanical  means.  I  ad\ised  the  erection  of 
another  pen  and  a  division  of  the  herd. 

I  found  that  the  cows  had  caught  cold  from  being  constantly  subjeeted 
to  a  draft  of  cold  air,  so  applied  as  to  keep  their  bodies  constantly 
bathed  in  a  cold  current.  The  arrangement  of  the  bam  is  given  in  the 
following  diagrjpi: 
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The  yearlings  were  turned  in  through  door  No.  1,  and  divided  from 
the  cows  by  a  partition.  This  door  was  then  closed,  and  they  were  left 
to  themselves.  The  cows  were  turned  in  at  door  No.  2,  which,  together 
with  the  large  barn-door,  was  open  a  considerable  portion  of  the  time. 
Door  No.  3  was  seldom  used.  Between  the  cows  and  the  barn-floor  was 
a  board  partition,  with  the  board  at  the  bottom  Jh:ed  to  lift  vjy^  thus  leav- 
ing an  open  space  fifteen  inches  wide  directly  in  front  of  the  cows  and 
down  at  the  floor.  Except  in  very  cold  weather,  this  novel  ventilating 
de\ice  was  left  open  all  the  time.  The  air  rushed  in  through  the  wide 
open  door  and  the  opening  in  front  of  the  cows,  passing  over  and  bath- 
ing their  bodies,-  and  especially  the  under  part  of  their  breasts,  chests, 
and  abdomens,  on  its  way  out  at  door  No.  2,  which,  by  the  way,  is  a 
little  larger  than  any  of  the  doors  on  this  side.  This  cause  I  regarded 
as  sufiicient  to  give  the  toughest  animal  a  cold. 

In  order  to  prove  this  theory  correct,  it  is  only  necessary  to  state  the 
following  facts:  Cow  a  in  the  diagi'am,  a  small  and  nearly  black  one, 
stood  iu  tlie  corner  against  the  partition,  jw.s/  out  of  the  hue  of  draught, 
and  lias  never  even  eonf/hed.  Oow  h  was  the  first  animal  taken  sick,  and 
the  only  one  that  died,  ('ow  c  was  sick,  but  not  so  bad  as  either  cows 
h  or  €,    Being  next  the  partition,  even  if  on  the  cold  side  of  it,  may  ae- 
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count  for  tliis  in  a  measure.  Cow  d  had  been  but  very  little  troubled. 
Shi*  roughed  Bli^htly,  but  uothiu^ij  more;  the  partition  may  have  pro- 
tected her.  Cow  e,  the  lijj^htcolored  or  Fisher  cow,  wa«  the  second  one 
taken  sick,  and  was  more  seriously  affected  than  any  of  the  others  ex- 
cept the  one  that  died.  Of  the  lour  animals  which  were  called  sick, 
although  the  whole  herd  except  cow  a  were  more  or  less  affected  with 
coughs,  cow  /  came  third.  The  yearlings  were  turned  in  and  tied  up 
without  any  regard  to  regularity  or  place.  Several  of  them  coughe^l. 
Three  of  them  were  sick,  L  e.,  the  respiration  was  considerably  acceh^r- 
ated,  but  none  of  them  died.  It  was  advised  to  close  up  the  feediug 
space  next  the  floor  and  put  it  up  in  the  partition  3  J  or  4  feet  from  the 
floor,  so  that  the  draught  through  w  oiUd  be  over  the  heads  of  the  cattle. 
It  may  be  objected  that  this  cause  has  been  in  operation  for  years, 
and  no  such  trouble  has  before  occurred.  The  only  answer  to  this  objec- 
tion is  that  the  past  season  has  been  remarkable  for  its  sudden  changes. 
I  am  told  that  it  has  not  been  uncommon  here  for  the  thermometer  to 
vary  from  30^  to  40^  in  the  couisc  of  twenty-four  hours.  These  sudden 
changes  are  as  liable  to  afi'ect  cattle  as  human  beings,  and  where  exposed 
as  these  were,  without  artificial  covering,  they  could  hardly  be  expected 
to  remain  exempt  from  serious  colds.  Another  thing  should  be  remem- 
berc<l :  the  past  winter  has  been  so  mild  that  attendants  no  doubt  he- 
came  more  careless  than  usual,  and  often  neglected  to  close  the  doors 
and  feeding-troughs. 

CONNECTICUT. 

In  the  course  of  my  investigations  in  Connecticut  the  following  facts 
were  gleaned : 

Statemmxt  of  Hon,  E.  IT,  Hyde,  chairman  of  commmion. 

An  outbreak  of  contagious  pleuropneumonia  had  occurred  at  Green- 
wich, occasioned  by  exposure  to  a  calf  which  had  be^n  brought  from 
Kew  iiOTk  and  placed  in  the  herd  of  Mr.  B.  Livingstone  IVIead.  This 
farm  is  located  on  the  State  liue,  a  part  being  in  the  State  of  New  York 
and  a  part  in  that  of  Connecticut.  The  buildings  are  in  Connecticut. 
This  herd  consisted  of  20  head.  From  7  to  9  animals  have  died,  the  last 
one  about  the  18th  of  March,  1879.  The  remainder  are  unaccounted 
for.    These  animals  were  at  one  time  examined  by  Professor  Law. 

The  herd  of  Daniel  M.  Griffin,  on  an  adjoining  farm,  conti^acted  the 
disease  from  Mr.  Mead's  herd.  He  had  27  head,  8  of  which  died. 
With  the  exception  of  one  animal,  Mr.  G.  sold  the  remainder  of  his  herd 
to  dealei*8  in  New  York  for  slaughter.  The  one  he  retained  remains 
with  his  tenant,  and  will  soon  be  slaughtered  on  the  place. 

Joseph  B.  Husted,  of  Greenwich,  took  some  cattle  to  Kew  York  for 
slaughter,  among  them  two  cows.  They  were  all  landed  at  the  infeete<l 
Sixtieth  street  yard.  The  cows  were  not  sold,  and  after  some  hesitation 
on  tlie  part  of  the  Kew  York  commission  they  were  allowed  to  be 
returned  to.  Coimecticut,  the  commissioners  of  the  last-named  State 
being  notified  of  the  fact.  The  State  authorities  at  once  ordered  them 
quarantined,  but  before  the  letter  reached  Mr.  Husted  he  had  sold  them, 
and  they  are  still  untraced.  They  were  taken  away  from  Greenwich  on 
or  before  July  11, 1879. 

Mr.  Curtis  Judson,  of  Watertown,  near  Waterbury,  keeper  of  tbe 
Gramei'cy  Park  Hotel,  bought  two  c6\\»  from  Heilge,  a  dealer  in  New 
Y'^ork,  and  placed  them  in  an  excellent  herd  of  his  owji  at  Watertown. 
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Tbej'  proved  to  be  aflPected  with  contagious  pleuropneumonia,  and  soon 
infected  the  herd  with  which  they  had  been  placed.  The  herd  was  quar- 
antined by  order  of  the  State  commissioners,  but  the  owner,  on  the  8th 
of  ]MarcbI  1870,  broke  quamntine  and  took  them  to  Xew  York.  This 
fact  coming-  to  the  knowledge  of  the  authorities  in  time,  they  were 
enabled  to  be  in  New  York  on  the  arrival  of  the  animals,  where  they 
wore  at  once  killed  by  order  of  the  New  York  commission. 

Mr.  David  D.  Hawley,  of  Danbury,  had  an  outbreak  of  disease  in  his 
herd  on  October  27,  1870.  They  were  visited  by  Dr.  Hopkins,  of  Xew 
York,  who  made  an  autopsy  of  a  calf  and  pronounced  the  dise^ase  tuber- 
culosis.  The  calf  came  from  New  York,  and  had  been  with  the  herd  but 
a  month. 

INIr.  Porter,  of  Waterbury,  had  an  outbreak  amon^  his  cattle  on  tlie 
loth  of  November,  which  the  attending'  veterinarian  feared  mijErht  prove 
to  be  contagious  preuro-pneumonia.  The  herd  was  visited  by  the  State 
board  on  November  18,  and  the  decision  arrived  at  wa^s  that  the  ani- 
mals were  sullering  simply  from  sporadic  disease.  No  post  mortem 
examination  was  made,  and  they  are  now  rei>orted  as  doing  well. 

Some  trouble  was  reported  among  cattle  at  Hartland  and  Milford,  but, 
on  examination  by  the  commissioners,  the  disease  was  decided  to  be 
sporadic. 

I  visited  the  herd  of  Mr.  L.  B.  Mead,  of  North  Greenwich,  which  I  found 
suffering  from  contagious  pleirro-pneumonia.  Although  the  trouble  was 
of  lon^  standing,  some  of  the  cows  certainly  were  in  a  condition  to  con- 
vey the  disease  to  healthy  or  non-infected  animals.  There  were  ten 
cows,  one  pair  of  oxen,  one  yearling,  and  six  calves  in  this  herd. 

The  herds  of  Daniel  M.  Griffin,  Joseph  B.  Husted,  David  D.  Hawley, 
and  Mr,  Porter  were  visited,  but  no  cases  of  the  plague  were  found. 
Eeports  from  Wateilown,  Waterbury,  North  Brandford,  Hartland,  and 
Milford  were  of  such  an  assuring  character  that  1  did  not  deem  it  neces- 
sary to  visit  those  points. 

NEW  YORK.  • 

I  am  indebted  to  the  New  York  comniission  for  the  following  state- 
ment made  February  12,  1880 : 

Putnam  County, — On  the  line  of  the  Harlem  Kaili*oad  there  have  been 
lately  slaughtered  176  animals.  Of  these  40  wei-e  acute  crises.  The 
others,  ha\ing  been  exposed  to  the  contagion,  were  killed  to  prevent  the 
spread  of  the  disease.    The  beef  was  marketed. 

In  the  town  of  Kent  Joseph  E.  Sprague  has  an  infected  herd  of  GO 
head  of  cows,  steers,  and  calves.    They  are  now  in  quarantine. 

Westehenter  County. — In  Yonkers  Mr.  Austin  had  a  herd  of  27  he^d, 
which  had  been  reduced  by  the  ravages  of  the  disease  to  S  animals.  Mr. 
Peirpoint  had  a  lierd  of  11  head,  which  had  been  exposed  to  iniectioiL 
Two  of  these  had  been  killo<l.  Mr.  Cheever,  on  OdelPs  farm,  has  a  herd 
of  12  head  that  have  been  infected.    Mr.  Coyle  has  one  animal  infected. 

In  Croton  Falls,  Bedford  Township,  Mr.  Butler,  who  genei^ally  keeps 
about  50  animals,  has  lost  by  death  and  slaughter  his  entire  henl,  with 
one  exception. 

Xew  York  City. — In  the  city  there  are  believed  to  be  but  five  infecled 
stables  left.    Tliese  are  in  quarantine,  and  are  located  as  follows : 

No.  1.  West  Seventieth  street.    Old  fhronic  cases. 

No.  2.  W(\st  Seventy-eighth  street.    Acute  cases. 

No.  3.  Bast  Ninetieth  street  and  Madison  avenue.    Acute  cases. 
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.  No.  4.  Eji«t  One  liundre<l  and  twentietli  street  and  Fourth  avenue. 
Acute  cases. 

*i^o.  5.  East  One  hundred  and  twenty -first  street  and  Fourth  avenue. 
Acute  cases. 

Long  Island, — The  whole  western  end  of  this  island,  as  for  back  as 
Jamaica,  is  more  or  less  infected.  The  stables  of  Gaff,  Fleischraanu  & 
Co.,  of  Blissville,  originally  the  hot-bed  of  the  disease,  are  now  perfectly 
free  from  all  conta«iion.  Jamaica  is  located  some  lO.V  miles  back,  there- 
fore the  infected  district  includes  Brooklyn,  New  Utrecht,  Flatbush, 
Gravesend,  Flatlands,  and  New  Lots,  in  Kings  County,  and  Long 
Island  City,  Newtown,  Jamaica,  Flushing,  and  Creedmoor,  in  Queens 
County. 

Suffolk  County, — At  the  extreme  eastern  end  of  the  island  aie  exten- 
sive unfenci^d  ranges,  used  as  common  pastures.  The  i)lague  prevailed 
among  heitls  grazing  on  these  ranges,  but  it  is  now  believed  they  are 
thoroughly  freed  from  it,  as  the  last  known  cases  were  destroyed  at 
Montauk  August  28, 1879,  and  at  BeUport  August  11,  1871).  This  por- 
tion of  the  island  has  been  subjected  to  numerous  examinations,  and  is 
now  regarded  as  entirely  free  from  the  plague. 

tSf^iten  Tslan(L — A  year  ago  one  ca.se  of  the  plague  was  discovered  on 
this  island.  The  animal  was  killed.  No  case  has  since  ap])eared,  and 
the  island  is  now  regarded  as  absolutely  free  from  the  disease. 

On  the  12th  and  i3th  days  of  February,  in  company  with  one  of  the 
New  York  inspectors,  I  visited  several  stables  in  Brooklyn,  I  found 
several  chronic  cases  in  these  stables,  but  no  acute  ones.  At  Johnson 
avenue  slaughter-house  I  was  shown  a  liortion  of  a  chaiacteristically- 
diseascd  lung,  which  had  been  taken  from  an  anijnal  killed  a  few  hours 
previously. 

On  Februaiy  11 1  visited  the  stables  of  Mr.  Lang.  One  hundred  and 
ninth  street  and  Fourth  avenue,  New  York,  where  1  found  three  cows 
suffering  ^vith  the  plague.  One  of  these  was  a  very  acute  ca«e,  and  I 
was  informed  had  been  afflicted  but  throe  days.  This  and  one  of  the 
others  had  been  condemned  to  the  ofl'al  dock.  Mr.  Froudie,  a  neighbor 
of  Mr.  Lang,  lost  a  cow  on  the  12th  day  of  Febniary  by  the  disease.  A 
week  before  be  ha<l  bought  a  cow  from  a  dealer  named  Louis,  and  the 
(»ow  that  died  was  taken  sick  on  that  day  that  this  cow  came  to  his 
stable.  The  neai-est  stable  to  Mr,  Fiomlie's  is  on  One  hundred  and 
twelfth  street  and  Fourth  avenue.  jNIr.  Froiulie  had  owned  the  cow  he 
lost  ibr  eight  months.  Lang  purchased  his  sickest  cow  from  a  dealer 
named  Franke  some  four  or  live  weeks  previous.  She  was  a  ''  two-titter,'' 
and  on  that  account  Franke  knocked  oft  ^5  on  her  price.  She  never  did 
well.  The  other  two  commenced  coughing  three  or  four  days  before  my 
visit. 

On  the  aftenioon  of  the  same  day  I  visited  the  otl'al  dock  and  wit- 
nessed the  autopsy  of  Lang's  cows,  alluded  to  above.  Both  cases  re- 
vealed well-marked  lesions  of  acute  pleuropneumonia  contugiosa.  Ojio 
of  the  animals,  which  showed  a  temperature  of  lOo^  Fahr.,  and  3G  respi- 
rations per  minuti',  had  the  whole  i}Osterior  lobe  of  the  left  lung  consol- 
idated and  strongly  adherent  to  the  costal  ])leura.  The  right  lung  was 
healthy.  The  pericardium  was  thickened  to  half  an  inch.  In  lK)th  lungs 
of  the  s(M„*3nd  cow  were  found  a  number  of  small  isolated  spots  of  tlie 
cIiJU'ttcleriNtic  lesions  of  the  disease,  tin*  largest  being  about  the  size  of  a 
<|oul)le  tisl.  Their  borders  were  well  detiued,  and  the  intermediate  por- 
tions of  the  lung-tissue  appeared  perfectly  healthy  to  the  naked  eye. 

•  i  Ue  la*t-name<l  stubloa  wero  iutiectod  ii-om  One  himdred  and  twoiiticth  street. 
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Oil  Febniary  16,  at  One  hnndred  and  twentieth  street  and  Foiirth 
avenue,  I  found  three  cows  which  liad  been  exposed  to  infection,  and 
were  in  quarantine.  They  appeared  healthy,  and  one  had  just  been  sold 
to  a  butcher  named  McEvoy.  ^ 

In  Treuiont,  at  the  stable  of  IVIr.  Bohle,  I  found  two  cows,  one  of  which 
had  been  put  into  an  infected  stable  on  Christmas.  Her  temi>erature 
was  lOlo  Fabr.,  and  she  was  breathing  at  the  rate  of  30  respirations  per 
minute.  The  other  animal  was  a  Jersey  cow;  both  animals  had  been 
ordered  slaughtered  as  soon  as  they  could  be  got  ready  for  the  butcher. 
A  Mr.  Connors,  a  neighbor,  had  had  some  trouble  with  his  herd,  but 
they  were  quarantined  and  seemed  to  be  doing  well.  The  infection  to 
this  herd  of  Mr.  Bohle's  was  communicated  by  a  cow  that  was  pastured 
with  ten  others  on  a  common  lot.  She  developed  contagious  pleuro- 
pneumonia, and  was  killed  in  the  month  of  August.  Three  months  aind 
nineteen  days  thereafter  the  second  animal  was  attacked  and  sent  to  the 
ott'al  dock,  where  she  was  slaughtered.  At  the  end  of  three  weeks  a 
third,  and  at  the  end  of  four  weeks  a  fourth,  animal  was  taken  sick,  and 
both  were  slaughtered.  The  first  one  of  these  animals  belonged  to  Mr. 
B.  Jorkman,  the  other  three  to  Mr.  Bohle,  who,  as  has  been  before 
stated,  bought  a  fresh  cow  on  Christmas  and  put  her  in  with  one 
remaining  from  his  original  herd.  This  was  in  direct  violation  of  the 
law  and  his  instructions.  She  is  now  diseased  and  has  been  ordered  to 
be  killed.  These  ten  animals  were  strictly  isolated  as  soon  as  the  first 
cow  was  killed,  and  no  other  infection  was  then  iwssible.  Two  of  them 
have  since  been  fattened  and  sent  to  the  butcher  in  a  healthy  condition. 
The  remainder,  with  the  exception  of  those  belonging  to  Mr.  Bohle,  are 
still  free  from  disease. 

On  the  17th  day  of  February,  in  company  with  Professor  Law  and  Dr. 
Hopkins,  tvisited  the  farm  of  Mr.  Joseph  Spragne,  in  Kent,  Putnam 
County,  whose  herd  was  infected  and  had  been  in  quarantine  for  some 
time.  The  herd  consisted  of  53. head,  and  were  sold  during  the  day  by 
the  State  commission  to  butoliers  who  had  been  notified  to  attend.  The 
animals  brought  an  average  of  $6  per  head,  which  was  regarded  as  a 
low  price.  Three  of  the  animals  were  considered  too  badly  diseased  for 
beef,  and  on  being  killed  showed  well-marked  lesions  of  the  disease  in 
its  different  stages.  This  herd  was  infected  by  a  cow  purchased  from  a 
dealer  named  Kobinsou. 

On  February  18,  in  company  with  the  same  gentleman,  I  visited  Cix)- 
ton  Falls,  Westchester  County.  We  found  here  a  gentleman  by  the 
name  of  lUitler,  who  ha<l  lost  31  animals  out  of  a  herd  of  32  by  the 
plague.  His  remaining  cow  was  in  quarantine,  with  no  symptoms  of 
the  disease  manifest.  On  the  15th  of  June  last  Mr.  Butler  bought  17 
cows  of  Mr.  Kobinson,  the  dealer  above  referred  to,  and  they  were  de- 
livered to  him  on  the  1 7th  of  the  same  month.  They  had  been  pastured 
all  the  summer  on  "Hyatt's  lower  larm"ir/7/i  a  cow  that  had  been  skk 
hut  had  recovered.  The  tirat  animal  on  Buthn's  farm  sickened  on  Sep- 
tj'inber  16,  and  soon  died.  The  remaining  30  head  were  either  slaugh- 
tered for  beef  or  killed  diseased. 

On  Fcl)i'uary  10,  in  company  with  the  same  gentlemau,  I  visite<l  the 
farm  of  ^Ir.  Daniel  Austin,  in  Yonkers,  >Vestchestcr  County.  Origi- 
nally this  gentleman  had  a  herd  of  27  head,  18  of  Avhioh  had  either  die<l 
of  llie  pla;^ne  or  had  been  killed  for  beer  in  the  ineii)ient  stage\s  of  the 
disease.  Five  of  (he  animals  were  killed  for  heel*,  and  showctl  no  lesions 
of  the  disease.  Of  the  four  remaining  two  are  well-marked  chronic 
cases,  L  c,  having  portions  of  encysted  lung.    This  herd  was  infected 
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by  a  cow  that  had  pastured  on  an  nnfenced  range  called  "  Hog  Hill,^  in 
the  town  of  Yonkers.  She  wandered  into  a  field  near  Mr.  Austin's  place^ 
where  she  died  on  the  27th  or  28th  of  July,  and  was  not  buried  for  some 
days  after.  The  disease  appeared  among  Mr.  Austin's  cattle  on  October 
21.  The  herd  of  Mr.  OdeU,  on  whose  farm  this  cow  died,  was  no  doubt 
infected  by  the  same  animal.  His  herd  consisted  of  some  valuable  Jer- 
seys, among  which  the  plague  appeared  on  August  28.  We  killed  three 
of  his  animals,  and  they  all  showed  well-marked  lesions  of  the  disease. 

On  February  20,  visited  Mr.  Tice,  of  Newtown,  which  is  a  suburb  of 
Brooklyn,  Long  Island.  His  herd  was  infected  about  the  middle  of  Oc- 
tober. Eight  of  his  animals  died,  and  he  had  continued  to  fill  their 
places  with  fresh  ones.  We  found  12  of  his  animals  suffering  with  the 
plague.  Two  cows  were  killed — one  an  acute  and  the  other  an  older 
case^ — and  both  showed  well-marked  traces  of  the  disease.  His  herd 
was  infected  by  a  cow  sent  him  about  the  20th  of  September. 

A  Mr.  Grady,  whose  stables  are  inBlissville,  a  portion  of  the  suburbs 
of  Brooklyn,  had  lost  11  head  of  cows,  out  of  a  herd  of  14,  since  the 
middle  of  September. 

PENNSYLVANIA. 

I  arrived  in  Philadelphia  on  February  24,  and  during  the  evening 
visited  and  had  a  conversation  with  Dr.  J.  W.  Gadsden,  relative  to  the 
prevalence  of  the  plague  in  Pennsylvania.  Dr.  Gadsden  showed  me  a 
private  telegram  giving  him  the  information  that  the  British  Govern- 
ment contemplates  raising  the  embargo  on  cattle  transported  from  the 
Western  and  Sotithweatern  States  throtigh  Canada  and  shipped  to  Great 
Britain  from  ports  of  the  Dominion  Oovernment. 

On  the  morning  of  February  25,  in  company  with  Dr.  Fi^ancis  Bridge, 
I  visited  the  farm  of  Mr.  J.  F.  Taylor,  located  near  the  town  of  Marple, 
Delaware  County,  Pa.  Wo  found  the  gentleman's  herd  suffering  with 
the  disease.  Ha\ing  selected  and  paid  for  four  acute  cases,  the  animals 
were  slaughtered  and  examined.  The  port  mortem  examination  revealed 
all  the  lesions  of  the  divsease  in  its  acute  stage.  This  herd  was  infected 
by  a  cow  purchased  by  Mr.  Taylor  in  the  Philadelphia  stock-yards.  She 
was  in  very  good  condition,  and  when  she  amved  on  the  farm  seemed 
very  tired.  Next  morning  she  refused  to  eat  and  seemed  sick.  She  died 
in  a  few  days  thereafter  with  aU  the  symptoms  exhibited  by  those  tiiat 
have  since  died  of  contn^^ions  pleuropneumonia. 

On  February  20  I  visited  the  larm  of  ]\[r.  Wynne,  hear  Philadelphia. 
His  herd  origmally  consisted  of  34  head.  Ten  of  these  had  already  been 
killed,  and  two  had  died  of  the  disease.  ^Vn  examination  of  those  left 
developed  the  fact  that  the  disease  was  still  present  in  both  an  acute 
and  chronic  fonn.  The  owner  objected  to  the  slaughter  of  any  of  the 
animals.  His  herd  was  infected  by  wmie  cows  he  ])urchased  in  the 
Philadelphia  stock-yards.  The  dit>ease  broke  out  about  the  llrst  of 
June  last. 

On  the  27th  day  of  February  1  visited  Messrs.  Martin,  Fuller  &  Co., 
who  have  char«:^e  of  the  I^lnla(lelf)hia  stoek-yard^4.  They  ofVered  me 
every  facility  for  an  examination  of  tlic  premises.  l)urin<>-  in\  interview 
witli  these  .i>vntkMuen,  .Air.  Fuller  said  tbat  soinclliinu'  oi^uiil  to  be  done 
to  relieve  the  ihsjlcrs  iu  stock  fioni  the  (»])j»ivssi()n  of  the  l^^u.ulish  <mii- 
harj>«) — tlial  the  lauope;!!!  tr:uh*  is  now  cani«Ml  on  at  a  p(tsitivc  loss^an^i 
lliat  this  loss  is  clcai ly  tiaccahle  to  the  cnil)arL;(>  on  oar  live  catth^  He 
I'lutlier  stated  that  he  was  in  Euro]>e  lasi  season,  and  found  the  market 
Hooded  at'  Liverpool.     His  slo(;k  was  detained  lil'teen  days  in  quaraiitme 
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before  it  could  be  slaughtered.  Besides  the  expense  of  feeding  all  this 
time,  his  animals  were  positively  shrinking  in  weight — that  when  they 
were  finally  slaughtered  he  was  compelled  to  accept  any  price  oft'ered. 
He  found  dealers  there  who  said  they  could  afford  to  give  from  $15  to 
$20  per  head  more  for  the  animals  if  they  were  allowed  to  drive  them 
back  into  the  country  and  slaughter  them  only  as  needed. 

During  the  day  I  met,  by  appointment,  Secretary  Edge,  special  agent 
of  the  governor.  He  seemed  to  ai)preciate  the  fact  that  more  thorough 
and  active  measures  than  those  heretofore  used  are  necessary  for  a  com- 
plete suppression  of  the  plague.  He  thinks  the  better  i)lan  would  be  to 
pay  a  good  i)rice  for  all  exposed  animals,  and  that  in  the  country  all  ex- 
posed and  infected  animals  should  be  slaughtered  as  well  as  those  acutely 
diseased.  Under  existing  circumstances  he  does  not  think  it  would  be 
politic  for  the  State  of  Pennsylvania  to  thoroughly  eradicate  the  dis- 
ease; indeed,  he  does  not  think  this  possible  so  long  as  the  southern 
border  of  the  State  is  unprotected  from  importations  from  Maryland. 
Until  quarantine  measures  are  established  against  this  State,  or  the 
State  itself  takes  some  action  for  the  suppression  of  the  disease  within 
it«  borders,  the  State  of  Pennsylvania  cannot  hope  for  success.  The 
farmers  of  Pennsylvania  will  go  to  the  Baltimore  stock-yard  to  buy 
"  frames,"  and  in  this  way  new  cases  are  continually  being  brought  into 
the  State.  Under  the  present  construction  of  the  law  sufficient  means 
to  pay  a  fair  indemnity  cannot  be  obtained,  and  to  kill  even  diseased 
animals  without  funds  to  pay  for  them,  the  secretary  believes  woidd  re- 
sult disastrously,  as  it  would  preiudice  the  farmers  against  a  better  law, 
which  is  hoped  for  in  the  near  future.  His  i>olicy  is  simply  an  elfort  to 
keep  the  disease  within  its  present  limits  with  the  destruction  of  as  few 
animals  as  possible.  Up  to  January  1, 1880,  the  secretary  had  expended 
but  $2,700  in  repressive  measures. 

On  February  28,  while  examining  some  cows  at  the  stock-yards,  I 
found  an  acute  case  of  contagioius  pleuropneumonia.  The  attecteil 
animal  was  in  a  yard  with  some  twenty  other  milch  cows,  and  all  were 
being  oifered  for  sale.    Tliis  animal  was  seen  also  by  ]>r.  iiridgo. 

On  March  1,  while  examining  lungs  of  slaughtered  animals  at  the 
Philadelphia  abattoir,  I  found  one  showing  the  well-marked  lesions  of 
the  plague.  Tbe  butcher  said  the  animal  came  from  Hlinois,  but  it  was 
afterwards  traced  to  Cecil  County,  Maryhmd. 

On  the  2d  day  of  March  I  visited  Camden  and  learned  some  facts 
relative  to  the  extent  of  the  plague  in  !N^ew  Jersey. 

On  the  3d  instant  I  attended  a  meeting  of  the  fanners  and  stock- 
raisers  in  the  infected  district.  The  meeting  was  held  in  Philadelphia, 
and  was  called  for  the  purpose  of  devising  means  for  the  extii'pation  of 
the  plague.  During  the  day,  visited  Elm  Station,  ^Montgomery  County, 
and  assisted  in  selecting  six  diseased  animals  from  Mr.  Wynne's  henl 
for  the  pui-pose  of  post  mot'tem  examination. 

On  the  4th  and  5th  days  of  March  I  was  engaged  in  examining  lungs 
of  slaughtered  animals  at  the  Philadelphia  abattoir.  I  found  no  tracer 
of  the  disease,  but  on  the  4th  instant,  while  examining  some  cows  at  the 
stockyards,  I  found  a  second  case  of  the  plague  in  an  animal  that  came 
from  near  Gettysburg,  Adams  County,  Pennsylvania. 

The  following  are  the  sources  of  infection  and  locations  of  diseased 
herds  in  Pennsylvania : 

Philadelphia  County. — The  Philadelphia  stock-yards  are  infected. 
These  yards  ai^e  constantly  receiving  and  sending  out  to  dift'erent  locali* 
ties  diseased  and  infected  animals. 
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Chester  County, — Mr.  M.  Corning,  of  Chester  Valley,  Iihh  a  bcrd  of  27 
head,  among  which  the  disease  has  appeared.  The  herd  was  infecte<l 
by  a  cow  pni'chased  from  a  drover,  and  the  infection  coidd  not  be  traceil. 

Mr.  J.  Dickinson,  of  Chester  Springs,  has  a  herd  oi*  -8  head.  These 
animals  were  infected  by  the  owner,  who  biought  the  contagion  from  a 
neighboring  fiuni  where  he  had  administered  medicine  to  a  diseased 
animal.  V 

Mr.  G.  V.  licnnard,  Chester  Valley,  had  a  herd  of  18  animals  infected 
by  his  neighbors  cattle  (Mr.  Coming's). 

Mr.  Kennard's  cattle  had  infected  a  herd  of  li  head  owned  by  Mr. 
J.  AV.  Wilson,  his  near  neighbor. 

]Mr.  C.  Holland  F:'r»'^er,  of  the  same  neighborhood,  had  a  henl  of  2G 
head  infected  by  a  i^urchased  animal,  which  he  was  unable  to  tracts 

Mr.  W.  Pugh,  of  Chester  Springs,  had  his  herd  infected  by  Mr.  Dick- 
inson, alluded  to  above,  who  visited  this  herd  for  the  puq^ose  of  admin- 
istering medicine  to  a  sick  animal. 

W.  J.  and  H.  A.  Pollock,  Do>vningtown,  had  a  herd  of  30  head  infected 
by  a  purchased  animal. 

Mr.  W.  Eeid,  West  Chester,  herd  of  5  head,  chronic  ciusesj  source 
of  infection  unknown. 

IVIrs.  Harmaan,  West  Chester,  herd  of  12  headj  infected  from  neigh- 
boring cattle. 

3Ir.  W.  E.  Penjieypacker,  Cambria,  herd  of  14  head ;  probably  infected 
from  neighboring  herd. 

Holmes  and  Bunting,  Oxford,  herd  of  35  head;  infecteil  by  3Ir. 
Turner's  cattle  on  adjoining  farm. 

Mr.  M.  Young,  Bradfonl,  herd  of  36  head  5  infected  by  Mr.  Turner's 
cattle. 

Between  the  herds  of  Holmes  aild  Bunting  and  Mr.  Turner  was  a  largo 
meadow.  The  bulls  broke  down  the  two  intervening  fences,  and  the  heids 
mingled  in  the  meadow.  The  hei'ds  were  separated  as  soon  as  men  on 
horseback  could  sepaitite  them,  but  not  soon  enough  to  prevent  infection. 

Montgomery  County. — Messrs.  J.  L.  and  A,  S.  Beifl',  Worcester,  herd 
of  15  head.  Jacob  L.  Reiti'  had  bought  of  live  different  ilealei^s  during 
May  and  June,  and  it  was  in^iossible  to  tell  from  which  one  the  disease 
came.  Two  animals  had  died,  and  two  others  hail  been  killed  by  order 
of  the  State  inspector.  Five  others  had  been  slightly  atiected,  but  had 
i^ecovered.  A.  S.  Reiff  pmdiased  a  cow  of  his  son  in  July,  about  the 
time  of  the  outbreak.  One  animal  died,  and  a  second  one  was  condemned 
and  killed  by  order  of  the  State  inspector.  Five  other  animals  were 
affected,  but  all  had  recovered  and  had  been  released  from  quarantine. 

Joseph  Tyson,  Worcester,  herd  of  13  head.  Mr.  Tyson  pni'chased 
a  cow  of  a  man  who  had  pre\'iously  purchased  her  at  the  Philadelphia 
st^ck-yards.  She  was  killed  on  September  24, 1870,  by  order  of  the 
State  inspector,  but  as  she  had  been  isolated  on  the  appearance  of  the 
iirst  symptoms  of  the  disesise,  only  one  other  was  infected. 

Charles  T.  Johnson,  LederachsAille,  This  gentleman's  herd  was  in- 
fected by  an  aoimal  purchased  from  a  dealer.  Up  to  the  date  of  the 
first  inspection  in  October  last,  five  animals  had  died.  One  was  after- 
wards  condemned  and  killed.  Five  ont  of  the  remaining  ten  were  af- 
fected, but  had  i-ecovered. 

Peter  31.  Frederick,  Lansdalo.    Iferd  qnarantiiuMl  January  20, 1880. 
The  infectitm  was  connnunicated  by  a  cow  purchase<l  in  the  Phihnlel- 
phia  stock-yanls.    Two  animals  had  been  condemned  and  killed.    The 
remainder — ten  anunals — were  free  from  disease  on  March  1, 
30  AO 


Digitized  by 


Google 


466         REPORT   OF   THE   COMMISSIONER    OF   AGRICULTURE. 

Jacob  D.  Wisler,  Worcester.  Herd  quarantined  February  6.  Three 
animals  had  been  condemned  and  killed,  and  three  others  were  sick. 

John  C.  Blattner,  Worcester,  herd  of  16  head.  The  pla^^^ue  had  pre- 
vailed in  this  herd  in  a  mild  form  for  the  past  four  months.  None 
of  his  animals  died,  and  he  did  not  suspect  the  nature  of  the  disease, 
nis  cows  were  greatly  reduced  and  he  had  been  feeding  at  a  loss. 

One  of  his  animals  had  couftnenced  to  lay  on  fat,  and  all  were  freti 
from  disease  except  the  altered  structuie  of  the  lungs,  the  natural  i-esult 
of  the  disease.  This  herd  was  infected  by  Mr.  A.  F.  iveiii's  cattle,  men- 
tioned above. 

W.  W.  Latrobe,  Meriou,  herd  of  14  head. 

W.  Wynne,  Elm  Station,  herd  of  28  head.  This  gentleman  had  lost 
several  animals.  The  infection  came  from  a  cow  purchased  at  the  West 
Philadelphia  stock-yards. 

Bucks  County. — Aaron  Yoder,  Dublin.  This  herd  was  quarantined 
September  25.  The  first  cow  to  sicken  was  one  that  he  purchased  two 
weeks  previously.  As  she  had  passed  through  the  hands  of  three  dif- 
ferent parties,  it  was  impossible  to  trace  her  back  satisfactorily.  Three 
out  of  the  four  were  affected,  but  had  "  recovered.'' 

Isaiah  Kletzing,  Dublin.  This  herd  received  its  infection  from  Yoder's 
cattle  before  they  were  quarantined.    Three  animals  had  recovered. 

Lehigh  County, — Charles  Krauss,  East  Greenville.  This  herd  was 
quarantined  December  13.  The  infection  cametlirough  a  cow  purchased 
at  the  BaltiiQore  stock  yards.  Two  animals  died  and  eleven  were  con- 
demned to  be  killed.  Thirty  animals  remain,  and  are  thought  to  be  free 
from  disease. 

Cumberland  County. — Sanniel  Hess,  Eberly's  Mills.  Herd  quarantined 
March  20, 1879.  Infected  by  cattle  coming  fiom  Baltimore  stock-yards. 
This  herd  is  in  York  County. 

Delatcare  County. — R.  L.  Jones,  Upper  Darby,  herd  of  40  head.  In- 
fected by  purchase  from  Philadelphia  stock-yards. 

Thomas  Cunningham,  Upper  Darby,  herd  of  21  head. 

J.  G.  Haenn,  Darby,  herd  of  14  head. 

J.  Likens,  Ridleyville,  herd  of  15  head. 

J.  F.  Taylor,  Marple,  herd  of  36  head.  One  third  of  his  animals  had 
died,  and  the  disease  was  still  present. 

Lancaster  County. — J.  F.  Turner,  near  Oxford,  Chester  County,  heixl 
of  52  head.  Infected  by  adjoining  herd,  into  which  the  disease  had 
been  introduced  by  some  calves  brought  from  the  State  of  New  York. 

Da\id  Williams,  Coleraine,  This  herd  had  come  in  contact  with  the 
diseased  Oxford  herd,  and  was  quarantined  before  any  symptoms  of  the 
disease  appeared. 

Lane  Gill,  Coleraine,  lierd  of  5  head,  adjoining  above. 

Adams  County. — J.  Redding,  Gettysburg,  herd  of  13  head.  Infected 
by  purchase  from  Baltimore  stock-yards. 

KKW  JEllSEY. 

The  following  are  the  locations  of  some  of  the  diseased  herds  in  "New 
Jersey  at  the  time  of  my  investigations  in  February: 

Atlantic  Co?ni^^.-— Benjamin  Gibberson,  Port  Republic,  herd  of  It  head. 
This  herd  was  quarantined  October  29,  and  again  on  Xovember  2S,  as 
chronic  cases.    Eight  animals  had  been  affected  by  the  disease. 

H.  A.  Johnson  and  William  Ramsay,  both  of  Port-  Republic.  The 
herds  belonging  to  thos^e  gentlemen  were  diseased  and  in  quarantine. 
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Gloucester  Coimty. — Charles  B.  Leonard,  of  Panlsboro,  has  two  farms, 
upon  one  of  which  he  has  a  herd  of  22  animals,  G  of  which  are  suffer- 
ing with  the  i)la;;ue.  lie  has  28  animals  on  the  homestead  farm,  only 
1  of  which  has  shown  synii)toms  of  the  disease.  Both  herds  are  in 
quarantine. 

Benjamin  G.  Lord,  Woodbury,  herd  of  25  head.  On  June  13,  6  of 
these  animals  \\  ere  sulierin;^  with  the  i)la;^Te.  October  27  there  were 
21  of  these  animals  sick.  On  November  25  the  same  number  were  suf- 
fering^ with  the  disease,  and  were  all  in  quarantine.  Of  the  first  lot  of 
25  animals,  6  were  attacked  and  3  died.  He  then  bouj^ht  four  or  live 
fresh  animals.  These  remained  in  f^ood  health  for  live  months  and 
twelve  days,  but  of  the  original  animals  21  hnd  suflcred  with  the  conta- 
gion. 

Camden  Count}/, — An  occasional  case  of  pleuro-pneumonia  had  been 
found  here,  but  no  great  amount  of  the  disease  had  ever  existed.  A 
most  thorough  system  of  inspection  of  cattle  coming  from  Philadelphia 
had  been  established  here,  and  its  rigid  enforcement  had  undoubtedly 
been  of  great  service  in  x>reventing  the  imi)ortatlon  and  spread  of  the 
contagion.  From  August  28  to  December  15,  217  animals,  known  to 
have  been  exposed  to  infection,  wove  returned  to  Philadelphia.  Forty- 
one  head  of  these  were  suffering  with  plain  and  unmistakaljle  symptoms 
of  the  malady. 

Burlington  Count yj, — Howard  Stokes,  West  Hampton,  herd  of  11  head. 
Quarantined  June  20,  but  did  not  obey  quarantine  regulations. 

Job  Ewan,  ZVIount  Holly,  herd  quarantined  July  11.    One  acute  case. 

D.  Maloney,  Becklesstown.    Lost  1  animal  on  January  20. 

William  Murray,  Jacksonville,  herd  of  14  head.  There  have  been 
4  acute  cases  in  this  herd,  and  2  animals  have  died.  He  will  probably 
lose  others.    The  herd  was  quarantined  July  11. 

Ocean  County, — E.  H.  Jones,  Forked  River,  herd  of  29  head.  There 
have  been  27  acute  cases  in  this  herd.  Six  animals  were  killed  on  Octo- 
ber 2,  and  on  the  15th  of  the  same  month  the  balance  were  slaughtered. 
The  infection  to  this  herd  was  brought  in  some  calves  purchased  in 
Fortieth  street,  Xew  York  City.  From  October,  1878,  to  October,  1879, 
Mr.  Jones  lost  32  animals  by  this  disease. 

At  the  same  place  as  the  above,  !Mrs.  Strut  has  1  animal.  Captain 
Wilson  3,  and  James  Holmes  23,  all  of  which  are  infected  and  qimran- 
tined. 

Mcrcei'  Count}/, — O.  E.  Neunamakor,  Pennington.  On  Xovember  17 
3  of  his  animals  were  suspected.  On  the  20th  of  the  same  month  2 
acute  cases  had  developed,  aiul  the  herd  was  quaranthied.  One  animal 
was  slaughtered  on  January  17.  Two  animals  recovered  and  are  still 
on  the  placo. 

William  Walton,  Dutch  Xeck,  herd  of  32  head.  On  May  5,  1  acute 
case  appeared.  On  IMay  15  the  animal  was  very  sick,  and,  as  other 
cases  were  developing,  the  herd  was  quarantined.  The  owner  did  not 
beUeye  his  animals  were  affected  witli  the  plague,  and  failed  to  ob- 
serve the  (piarantine  regulations  until  one  of  the  aninrals  was  killed  in 
order  to  i)r()ve  the  f.ict.  Tln^  herd  becoming  seriously  affected,  Mr. 
Walton  sold,  on  October  29,  all  his  animals  to  a  butcher.  This  herd 
was  infected  by  a  cow  i)urchased  in  Xcw  York.  She  calved,  and  her 
oii'spring,  at  five  weeks  old,  showed  well-marked  lesions  of  contagious 
plcnropneumonia. 

Monmouth  County, — 1).  C.  Bobinson,  West  Freehold.  One  cow  died 
of  the  plague  on  '^lay  13.    On  the  10th  of  the  same  month  another 
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COW  sbowod  symptoms  of  tlie  disease,  aud  tlie  lierd  was  quarautiued. 
On  June  11  3  more  animals  were  sick,  1  of  which  has  since  died  and  a 
second  one  recovered.    Tlie  quarantine  is  continued. 

A.  1>.  Vorhees,  Adams's  StJition,  herd  of  5  head.  One  of  the  animals 
was  found  sick  on  October  ];>,  and  the  henl  was  quarantined.  On 
the  16th  of  the  same  month  another  animal  showed  symptoms  of  the 
disease.  One  of  the  afrticted  animals  was  killed.  On  Xovember  19  a 
third  animal  was  taken  sick.    The  herd  is  still  in  quarantine. 

Pliny  Parks,  who  resides  on  an  adjoinin.sr  farm,  had  a  herd  of  8  aui- 
mals  iiifected.  Ojie  was  killed  and  the  remainder  quarantined  on  Octo- 
ber 16. 

D.  AV.  Watrous,  Perth  Anibo}',  herd  oL*  1:>  hi^ad.  His  herd  was  quar- 
antined March  20, 1S70.  October  13,  nearly  six  months  after,  he  still 
had  11  head.  On  Pebruary  5, 1880,  having  added  to  his  herd,  he  had 
18  animals,  3  of  which  were  sick  and  the  others  reported  as  well  (?). 
The  3  sick  anim^ils  wore  quaiantined  and  the  remainder  were  set  at 
large. 

Isaac  IVIorris,  IVIetuchen,  herd  of  14  head.  The  first  case  of  the  i)lague 
was  discovered  in  this  herd  on  May  112,  The  animal  was  taken  to  the 
butcher  and  killed,  and  the  herd  quarantined,  which  is  still  continued. 

Ifunterflon  Comity, — Josejdi  ]5xton,  Clinton,  herd  of  51  head.  On  June 
9, 18  of  the  animals  were  found  suffering  with  tiie  disease  an<l  were 
quarantined.    The  quarantine  is  still  continued. 

Morris  County. — ^D.  Frank  Corl,  Sterling,  herd  of  13  head.  On  March 
26, 11  head  wei^e  sick.  On  February  20,  but  5  animals  remained,  1  of 
these  showing  old  lesions.    They  are  in  quai-iintine. 

Benjamin  Eunyon,  Millington,  herd  of  20  head,  12  of  which  were  sick 
on  June  13,  when  the  animals  were  quarantined.  Two  animals  were 
killed;  and  on  the  26th  of  Jujui  8  animals  were  sick  out  of  the  18  re- 
maining. Two  new  cases  had  oceuiTcd,  but  the  others  were  improving. 
The  herd  is  still  quarantined. 

Mary  Smith,  Chambers  street,  Xewark,  herd  of  5  head.  Octol)er  24 
1  animal  was  sick.  On  the  28th  of  the  same  month  a  second  1  wiis 
attacked,  and  2  were  killed.  On  January  14  the  others  were  rei)0ii:ed 
as  recovered,  but  were  still  quarantined. 

Allice  Kennedy,  Poseville,  hail  1  animal  ati'ected  with  the  plague, 
which  was  killed  August  14. 

Union  Counti/, — C.  E.  Winans,  Salem,  herd  of  0  head.  Had  lost  2 
animals  up  to  August  5.    The  remainder  were  sick  and  in  quarantine. 

Louis  E.  ]\leekcr,  Salem,  herd  of  13  head.  Five  animals  were  sick  on 
August  1,  when  the  lierd  was  quarantined.  On  January  2,  having  pur- 
chased another  animal,  he  had  14  head.  Tliree  of  these  were  cl^onic 
cases,  and  were  ordered  quarantined  for  30  days  loufi^er. 

J.  O'Callighan,  Salem,  on  August  26,  had  a  herd  of  1)  head,  with  but 
one  animal  sick.  Uj)  to  Kovember  12  he  had  lost  5  animals,  and  had 
but  4  left.  On  January  20  he  was  visited  by  the  State  inspector,  but 
refused  to  drive  his  cattle  in  from  the  iield  for  examination.  The  offi- 
cer, on  threats  of  ])ersonal  violence,  ordered  him  to  keep  iq)  the  quar- 
antine, and  left  without  making  the  examination. 

E.  A.  Bloomtield,  Salem,  herd  of  4  head,  1  sick ;  (puirantined  Aug- 
ust 26.    Had  one  chronic  case  on  January  1 ;  quarantine  continued. 

F.  Saltzmen,  Poselle,  herd  of  3  head,  2  sick  ;  quarantined  Sei)tember 
3.  On  January  20,  1  animal  wa«  sick  and  the  herd  was  still  in  quar- 
antine. 

Bcrpen  Counlij, — C.  McMiehael,  Leonia,  herd  of  21  head;  5  sick;  qmir- 
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aiitiued  April  1;  on  July  11  had  2  aiiinials  sick,  and  on  January  21  had 
but  5  animals  left,  -  of  Avhich  MiMv,  si<,k;  quarantine  <;outinued. 

Christian IVeund,  OlostiT ;  herd  of  10 head;  r>8ielCj-  qnamutincd No- 
vember 11.  The  «au)(*.  rcjKu  t  of  tJiis  herd  Avan  nnulc  on  Isovember  19. 
It  i8  still  in  quaitmtine. 

Hiuison  Couniy, — ^The  disease  exists  in  the  following  localities: 

Stables  Xos.  i;33  and  144  Essex  street,  Jersey  City. 

Jersey  City  Heights, — Mary  Mullin.  100  Thoni  street;  J.  Lewis,  corner 
Hutton  and  KSherman  streets 5  J.  l*latz,81M)  3lontgomery  street;  J.  Car- 
rey, Hopkins  street ;  jVIartin  Staunton,  Hopkins  stiect ;  George  Eeed, 
87  Germania avenue ;  J.  Leddey,  Kelson  and  Charles  streets;  J.  Ryan, 
25  Laidlaw  avenue ;  Jonathan  ]Meyer,  22  Ciardner  street;  John  Bosch, 
Congress  and  Hancock  streets.    These  localities  are  aU  in  quai'antine. 

Greenville. — ^B.  O'Xcil,  Brittain  avenue;  AVilliam  Shaw,  opposite  cem- 
etery;  Mrs.  Corcoran.    All  quarantined. 

Hobolcen. — Benjamin  Engle,  200  Xowark  avenue ;  John  Torpey,  172 
Grand  street ;  V.  Cohen,  old  small-pox  hospital.  (Mv.  Cohen,  having 
diseased  aninnils,  desired  a  permit  to  put  a  fresh  cow  in  his  stables ;  ho 
was  refused,  but  he  stated  to  the  officers  that  ho  should  put  her  in  any 
way.  This  he  did,  and  I  afterwards  saw  this  cow  in  his  stable  suffering 
with  the  disease  in  its  acute  stage.)  Michael  Eeynolds,  165  Grand 
street. 

West  Rohnlcen, — J.  Claude,  Cortlandt  street;  Harris  Aaron,  Newark 
street;  H.  31.  Xass,  Hollingen;  ]\Irs.  Schmidt,  Hackensack  plank  road; 

B.  Benjamin, Cusset  street; Kuntzle, Blume  street;  Mrs.  Sehlooler, 

Blnme  street ;  Ernest  Weiss,  Demot  street, Oldmeyer,  Boulevard. 

Secancus. Latenstein,  county  road;  H.  Eisher,  Secaucus  road; 

Loeffle,  race  course ;  Bryan  Smith,  race  course;  X.  Wohlker,  race 

course ;  H.  Blade,  North  Bergen. 

DELAWAKE. 

Tlie  only  information  I  have  as  to  the  prevalence  of  the  disease  m 
Delaware  I  n^ceived  in  the  course  of  a  conversation  with  Mr.  George 
G.  Lobdell,  president  of  the  Wilmington  Car- wheel  Company.  His 
farm  is  located  in  Newcastle  Hundred,  about  two  miles  from  Wilming- 
ton. In  1858  he  had  a  valuable  herd  of  animals.  During  this  year  con- 
tagious pleuro-pneumonia  broke  out  among  some  cattle  on  a  farm  about 
three  miles  from  his  place.  Fearing  the  infection  of  his  herd,  he  com- 
menced to  sell  oft'  his  cattle  as  he  could  find  purchasers,  but  before  this 
was  accom])lished,  and  ])erhaps  within  four  months,  it  reached  his  farm, 
and  by  spring  he  had  but  one  animal  left.  For  two  years  after  this  he 
was  without  cattle,  but  at  this  time  he  commenced  to  stock  his  fiimx 
again.  About  six  ye^irs  ago  the  disease  was  introduced  into  a  herd 
kept  on  a  farm  about  two  miles  from  his  place.  His  own  cattle  re- 
mained exempt  until  about  two  ye,ars  ago,  when  they  were  again  infected. 
Since  then  ho  has  been  using  the  fumes  of  burning  sulphur,  and  has 
had  no  fatal  cases.  Mr.  Lobilell  informed  me  that  some  sort  of  a  law 
had  been  passed  by  the  State  looking  to  a  suppression  of  the  disease, 
and  that  three  commissioners  had  been  appointed  by  the  governor  to 
superintend  and  enforce  its  provision;^. 

MARYLAND 

Although  it  has  long  l>ecn  known  in  a  general  way  that  ox>ntagiouR 
pleoro-pneomonia  existed  among  the  cattle  of  this  State^  no  effort  on 
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tlie  parfc  of  tbe  autLorities  has  ever  been  made  to  ascertain  with  any  ex- 
actness the  localities  of  the  diseased  henhs. 

On  the  8th  of  March  I  proceeded  to  Balthuore,  where  I  at  once  called 
upon  Mr.  William  B.  Sands,  editor  of  the  American  Farmer,  a  gentle- 
man Avho  had  gficatly  interested  himself  in  this  matter,  and  w^ho  gave 
me  all  the  information  in  his  possession  as  to  the  location  and  extent  of 
the  plague  in  the  State,  a«  well  a^s  kindly  furnishing  me  with  letters  of 
introduction  to  the  officers  of  the  different  agricultural  societies  through- 
out the  State. 

On  the  9th  of  March  I  visited  Hagerstown,  the  county  seat  of  Wash- 
ington County,  where,  on  the  next  morning,  I  called  upon  P.  A.  Witner, 
es(i.,  secretary  of  the  county  agricultural  society.  Ho  said  that  he  did 
not  believe  there  was  any  disease  in  the  county ;  that  upon  the  day  be- 
fore there  had  been  a  meeting  of  the  board  of  agriculture,  at  which  there 
had  been  a  good  representation  from  all  the  diHerent  sections.  Thoee 
present  agreed  that  they  had  never  known  or  heard  of  a  case  of  lung 
plague  in  any  part  of  the  county. 

I  wa«  next  introduced  to  Mr.  J.  B.  Bausman,  a  cattle  dealer  of  this 
place.  In  the  pursuit  of  his  business  he  had  been  all  over  the  county 
repeatedly,  but  had  never  laiown  of  a  case  of  the  disease.  The  drift  of 
cattle  in  this  place  was  entirely  from  Western  Virginia  through  to  Bal- 
timore, never,  so  Ikr  as  he  knew,  from  Baltimore  here.  In  his  trade  he 
feels  very  much  the  evils  of  the  English  embargo.  It  makes  a  dift'er- 
ence  to  him  of  at  least  $10  per  head  in  the  price  of  his  cattle.  I  then, 
saw  Dr.  H.  J.  Cozens,  an  English  veterinary  surgeon,  who  had  been 
located  here  for  the  past  15  years,  and  whose  practice  extends  over  the 
entire  county.  He  had  had  a  considenible  experience  with  the  lung 
plague  in  England,  but  had  never  seen  but  one  case  in  this  countiy, 
and  that  was  many  years  ago,  in  Virginia.  He  is  sure  there  is  none  in 
this  county,  nor  has  there  ever  been.  Several  other  gentlemen  jQrom 
difl'erent  localities  were  seen,  but  always  with  the  same  result.  One 
farmer  had  a  cow  which  he  had  reo>cntly  bought  that  was  coughing  and 
not  doing  well.    I  visited  her  and  found  her  suiiering  from  tuberculosis. 

In  the  afternoon  I  proceeded  to  Frederick  City,  the  county  seat  of 
Frederick  Count>%  Hei^,  upon  the  11th  of  March,  I  called  upon  Mr.  J. 
Vi,  Baughman,  secretary  of  the  local  agricultural  society.  He  did  not 
know  of  any  diseased  animals,  but  took  me  out  to  the  court-house,  where 
we  saw  and  questioned  a  number  of  gentlemen  from  ditt'erent  parts  of 
the  county.  Xone  of  these  knew  of  any  cases  of  this  disease ;  they 
were  very  sure  that  had  there  been  any  unusual  sickucss  they  would 
have  knov.Ti  of  it. 

I  next  saw  Dr.  P.  E.  Courtneay,  an  English  veterinary  surgeon.  He 
had.  been  here  but  a  comparatively  short  tune,  and  had  heard  of  nothing 
that  caused  hun  to  think  there  wa^  any  of  this  disease  in  the  county. 
He  kindly  olfered  to  bear  the  matter  in  mind,  and  if  any  cases  of  tJie 
disease  cjmie  to  his  knowledge  he  would  let  me  know  at  once.  Here,  as 
in  AVasliington  County,  the  whole  drift  of  cattle  is  from  west  to  east. 

In  the  afternoon  1  went  to  AV'estniiuster,  the  county  seat  of  Carroll 
County,  and  with  my  letter  of  introduction  called  upon  Col.  W.  A. 
McKiliip,  president  of  the  county  agricultural  sociely.  lie  was  sure  there 
was  no  disease  of  the  kind  in  the  county,  but  he  said  that  it  was  quite  a 
common  tiling'  at  certain  seasons  of  the  year  for  cattle  to  be  brought 
here  from  Baltiniore.  This  1  regarded  as  a  very  sus|)i(nous  circumstance, 
and  so  asked  for  an  introduction  to  son^e  cattle  dealer  in  town.  This 
was  kindly  granted,  and  I  proceeded  to  call  upon  Mr.  Edward  Jjynch. 


Digitized  by 


Google 


CONTAGIOUS  DISEASES  OP  DO^iESTICATED   ANIMALS.        471 

He  saidi  '^Farmers  hereabouts  frenerally  make  milk  for  the  Baltimore 
market,  and  procure  their  cows  from  amon^  themselves ;  but  from  tlie 
time  that  gra.ss  comes  up  until  late  in  the  fall  of  the  year  some  of  them 
are  in  the  habit  of  feeding  cattle ;  that  the  cattle  for  this  pui'pose  are 
fcenerally  bouj^ht  at  the  'scales' in  Baltimore;  that  in  this  way,  last 
fall,  Mr.  Samuel  Cover,  of  Silver  Run,  this  county,  procui-ed  some  stock 
which,  after  having  been  on  his  place  for  a  short  time,  developed  disease 
of  some  sort ;  some  died,  and  some  that  were  sick  got  well.  Also,  a  Mr. 
Beacham,  of  Westminster,  had  had  trouble  of  a  similar  nature  for  some 
time  past.''  In  a  general  way  he  knew  that  the  farmers  hereabouts  were 
somewhat  frightened  about  contagious  pleuropneumonia. 

March  12.— Drove  to  the  farm  of  Mr.  Samuel  Cover,  above  referred  to, 
at  Silver  Run,  and  found  there  three  cases  of  chronic  contagious  pleuro- 
pneumonia. This  gentleman  stated  that  he  had  got  the  disease  last  fall 
through  some  steers  that  came  from  Southwestern  Virginia,  but  which 
had  stopped  at  the  Baltimore  stock-yards  for  some  little  time,  at  which 
place  he  had  bought  them.  Some  four  or  five  weeks  after  he  got  them 
home  the  disease  broke  out  among  them.  He  had  at  that  time  some  80 
head  of  neat  stock.  Of  these  15  were  sick.  When  the  disease  first 
showed  itself  he  put  all.  the  sick  animals  in  a  building  by  themselves,  and 
had  all  his  stables  thoroughly  disinfected.  This  was  kept  up  all  the 
time,  and  the  places  repeatedly  whitewashed.  In  all,  4  animsds  died,  2 
of  them  the'Baltimore  steers  ;  the  other  2  were  cows  which  he  had  ha<l 
lor  some  time.  Mr.  Cover  further  says  that  now  when  he  gets  cattle  he 
always  put^  them  by  themselves  in  a  building  entirely  away  from  his 
regular  cow-stables,  and  hopes  in  this  way  to  avoid  any  future  out- 
breaks among  his  herds. 

Retuiniug  to  Baltimore  on  March  17,  in  company  with  Dr.  Daniel  Le 
Jlay,  a  veterinary  surgeon,  I  visited  a  herd  of  milch  cows  kept  at  a 
dairy  in  AVoodbury,  near  Baltimore.  Here  we  found  1  acute  and  2 
chronic  cases 'of  the  plague.  The  man  in  charge  said  that  he  had  got 
through  with  the  disease,  from  which  he  had  sufiered  greatly,  some  two 
months  ago,  by  selling  out  all  his  sick  animals.  From  here  we  went  to 
another  large  diiiry  in  the  same  neighborhood.  The  gentlemanly  owner 
informed  us  that  he  had  had  none  of  the  disease  for  sometime;  that  his 
plan  was  to  buy  often  and  sell  often.  In  this  way  he  found  that  he 
could  keep  ui)  his  milking  stock  and  keep  rid  of  the  disease.  From  here 
we  visited  a  near  neighbor  living  on  the  dh^ect  rqad  to  the  city.  In  an- 
swer to  questions  this  man  said  that  he  did  not  know  if  his  neighbor 
(the  one  from  whom  wo  had  just  come)  called  it  having  the  disease  or 
not,  but  that  he  drove  many  a  sick  one  past  his  house  on  his  way  to  the 
Baltimore  market.  He  (our  present  informant)  was  free  to  say  that  he 
followed  this  same  practice  himseU',  and  had  done  so  ever  since  he  lost 
liis  first  8  animals.  He  supposed  this  was  not  right,  but  his  neighbors 
did  it,  and  so  he  did.  Summer  was  invariably  the  worst  time  there- 
about^s.  The  next  place  visited  was  about  2  miles  distant,  and  on  a  dif- 
ferent road.  The  dairyman  here  had  suft'ered  greatly  in  the  past,  but 
thought  that  now,  by  selling  the  sick  ones,  he  had  nearly  rid  himself  oi 
the  plague. 

Murdi  18. — ^\Ve  drove  in  several  directions  around  the  city  and  found 
the  disease  or  its  ell'ects  in  all  the  herds  excei)t  one  that  we  visited. 

March  19. — To-day  we  examined  a  number  of  the  cow-stables  in  the 
city  itself,  in  which  many  chronic  and  a  few  acute  case^  were  found. 

March  22. — Went  to  Harford  County,  where  the  disease  was  reported 
as  existing  in  a  number  of  diJlereut  diiections.    However,  we  concluded 
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to  visit  tlio  farui  of  Scuntor  George  A.  AVilliams,  wlioso  herd  of  fiiio. 
Aldenieys  have  l)een  siift'eriug  more  or  lena  from  the  scourge  for  the 
l)ajit  two  years.  Here,  aiuoD|»:  .several  chrouic  cases,  was  one  that^  al- 
thougli  he  had  becu  sick  lor  some  time,  was  makiug  no  progress  towards 
a  good  recovery.  This  animal  the  overseer  consented  to  let  us  kill. 
The  autopsy  showed,  well  marked,  the  lesions  of  the  disease.  The  infec- 
tion here,  as  with  all  the  other  outbreaks  hereabouts,  came  firom  Balti- 
more. At  this  point  further  investigations  were  given  up  for  the  pres- 
ent, and  it  still  remains,  in  order  to  properly  finish  this  report,  to  make 
an  examination  of  the  remainder  of  this  State,  the  District  of  Columbia, 
and  Virginia,  in  all  of  which  places  it  is  believed  that  contagious  pleuro- 
pneumonia of  cattle  exists  to  a  greater  or  less  extent. 

As  a  result  of  my  investigations  thus  far,  I  find  this  ruinous  foreign 
plague  actually  existing  among  cattle  in  the  following  States: 

OoNXECTicuT.—In  Fairfield  Coimty. 

New  York.— In  New  York,  Westchester,  Putnam,  Kings,  and  Queens 
Counties. 

New  Jersey. — ^In  Atlantic,  Gloucester,  Camden,  Burlington,  Ocean, 
Mercer,  Monmouth,  Middlesex,  Hunterdon,  Morris,  Essex,  Union,  Ber- 
gen, and  Hudson  Counties. 

Pennsylvania. — In  Philadelphia,  Chester,  Montgomery,  Bucks,  Le- 
high, Cumberland,  York,  Delaware,  Lancaster,  and  Adams  Counties. 

Maryland. — In  Carroll,  Baltimore,  Harford,  and  Cecil  Counties. 
The  middle  and  southwestern  portions  of  this  State  have  not  yet  been 
visited.  # 

No  examination  has  yet  been  made  in  tlie  District  of  Columbia  or  of 
the  infected  territory  of  Virginia,  but,  as  the  plague  prevailed  quite  ex- 
tensively in  both  of  these  localities  last  season,  it  will  no  doubt  be  found 
still  in  existence  when  the  investigation  takes  place. 

A  map  showing  the  extent  of  the  infected  territory  accompanies  this 
report. 

Respectfully  submitted. 

CHARLES  P.  LYMAN,  M.  R.  C.  F.  S. 

Washington,  D.  C,  Axml  16, 1880. 


CATTLE  'plague   OR  RINDERPEST. 

HISTORY  OF  THE  DISEASE. 

The  rinderpest  (cattle  -pls^gne^  pestis  hoTilla)  appears  to  have  been 
carried  fi^om  Central  Asia  to  Europe  as  early  as  the  fourth  century,  but 
the  first  exact  description  of  this  disease  dates  from  the  year  1711,  two 
years  after  an  extensive  epizootic  outbreak  of  the  same  in  most  European 
countries.  It  is  estimated  that  in  the  course  of  the  eighteenth  century, 
not  less  than  two  hundred  million  head  of  cattle  were  carried  off  by  the 
(jattle  plague.  In  the  beginning  of  the  present  century,  Prussia, 
Schleswig  Holstein,  8axony,  and  France,  were  visited  by  the  plague, 
which  was  observed  to  have  followed  the  movements  of  armies  during 
the  wars  of  the  first  Napoleon.  In  1828,  1829,  and  1830,  during  the 
Kusso-Turkisli  and  the  Kusso-Polish  wars,  the  rinderpest  was  carried 
fi'om  Kussia  into  J'oland,  Prussia,  and  Austria.  In  18G5  the  plague  ap- 
peared in  Holland,  and  was  carried  thence  to  England.  In  both  coun- 
tries the  disease  carried  off  one  hundred  thousand  head  of  cattle  in  the 
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course  of  a  few  rnontbs.  lii  1807,  Genuany  was  agaia  visited  by  tlie 
plague,  which,  however,  wa.s  prevented  by  timely  measures  from  sprea<l- 
ing  beyond  the  eastern  p^o^^nccs  of  Prussia.  In  1870,  Hoon  after  thii 
outbreak  of  the  Eranco-Gennan  war,  the  rinderpest  appeared  in  Ger- 
many in  consequence  of  imi)ortations  of  cattle  from  Kussia,  and  spread 
over  Germany  and  France,  following  the  movements  of  the  armies.  In 
the  beginning  of  the  year  1877,  the  disease  was  again  carried  into  Ger- 
many by  Kussian  cattle,  and  made  rapid  progress,  because  the  iraport<?d 
animals,  apparently  healthy,  but  already  infected,  were  allowed  to  reach 
the  markets  of  Breslau,  Berlin,  and  Uamburg,  from  which  cities  the  in- 
fection was  gradually  communicated  to  other  places.  In  Dresden  the 
disease  spread  at  once  through  the  whole  market.  Towards  the  end  of 
August,  1877,  the  rindei7)est  was  reported  by  our  consular  oiBcers  as 
extinguished  in  the  German  Empire ;  but  the  danger  of  its  reappearance 
in  consequence  of  possible  movements  of  cattle  from  the  steppes  of 
Southern  Kussia  to  the  borders  of  Germany,  though  much  lessened  by 
the  stringent  sanitary  regulations  adopted  by  the  Eussian  Government, 
is  not  regarded  as  entirely  obviated. 

Fleming,  in  his  excellent  work  on  Veterinary  Sanitary  Science,  says 
that,  in  recent  years,  several  of  the  most  competent  veterinarians  have 
endeavored  to  ascertain  the  home  of  the  cattle  plague,  but  without  much 
success.  Unterberger  throws  much  doubt  upon  Kussia  and  its  steppes 
being  the  source  of  the  malady,  and  he  assert^s  that  it  is  a  purely  conta- 
gious disease  in  Eussia-in-Europe,  and  also,  perhaps,  in  the  whole  Eus- 
sian Empire.  It  has  been  seen  in  Southern  Eussia,  the  Asiatic  Steppes, 
in  different  parts  of  India ;  in  Mongolia,  China  (south  and  west)^  Co- 
chin China,  Burmah,  Hindostan,  Persia,  Thibet,  and  Ceylon.  It  is  as 
yet  unknown  in  the  United  States,  Australia^  and  Now  Zealand.  So 
far  as  Europe  is  concerned  the  geographical  limits  of  the  disease  may 
be  given  as  follows :  "  Beyond  the  Eussian  frontiers,  and  even  in  every 
part  of  that  empire,  the  steppes  excepted,  the  cattle  plague  is  evidently 
a  purely  contagious  malady.  It  is  never  developed  primarily  in  Europe, 
either  in  indigenous  cattle  or  in  those  originally  Irom  the  steppes,  ana 
it  has  not  yet  been  positively  demonstrated  that  it  may  be  primarily  de- 
veloped in  the  Eussian  Steppes ;  the  most  recent  observations  even  tend 
to  prove  that  in  the  European  portions  of  these  regions  the  affection  is 
only  present  through  the  transmission  of  a  contagium.  Consequently, 
the  plague  is  a  malady  which  is  perhaps  primarily  developed  in  the 
Eusso- Asiatic  Steppes — ^perhaps  elsewhere — but  is  never  seen  in  Europe 
except  by  the  importation  of  its  contagious  principle." 

In  Eussia  the  malady  is  known  as  Tchoumaj  Tchouma  reinaj  and  Flem- 
ing regards  it  as  important  to  note  the  employment  of  this  term  by  the 
Eussians  to  designate  the  cattle  plague.  Eeynal  has  pointed  out  that 
it  proves,  philologically,  the  region  in  which  the  disease  originates,  or 
rather  permanently  reigns — in  the  far  east.  Rlstoiy  demonstrates  that 
the  appearance  of  the  disease  in  early  times  in  Western  Europe  coin- 
cided with  the  eruptions  of  the  Mongols,  and  that  the  contagion  accom- 
panied armies ;  that  the  route  it  has  followed  in  more  recent  years  was 
that  of  the  Huns,  and  that  it  remained  with  these  people  in  the  colony 
they  founded  on  the  shores  of  the  Caspian  Sea.  The  word  Tchouma  is 
used  by  the  Mongols  and  Nomad  Tartars  of  Central  Asia  to  signify  a 
malevolent  deity — something  of  the  nature  of  a  vatnpire ;  and  it  has  been 
adopted,  with  slight  modifications,  by  all  the  people  who  have  had  any 
relations  with  that  region. 
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CAUSES. 

Xothiup:  certiiin  or  detlnitc  as  to  the  causes  wliicli  develop  the  cattle 
plague  arc  known.  In  Western  J^urope  it  relies  solely  for  it«  iutroinic- 
tion  and  diil'usiou  to  the  presence  of  a  contagium,  carried  either  by  ani- 
mals suH'eriii-x  witli  the  disease,  those  whick  liave  been  in  contact  with 
them,  or  media  of  difierent  kinds  which  are  contaminated  with  the 
vims.  Once  introduced,  it  spreads  irom  its  point  of  Lntrodaction  as 
from  a  center;  each  newly-infected  animal  becomes  a  focus  whence  the 
dise^ise  may  radiate  in  exery  direction,  and  it  usually  attacks  those  ani- 
mals whicli  are  nearest  the  foci.  It  spreads  with  more  or  ICiSs  rapid- 
ity as  the  animals  or  vehicles  charged  with  the  contagium  are  moved 
about }  even  the  air  may,  witliiu  a  certain  distance,  be  credited  as  an 
active  agent  in  the  diliusion  of  the  deadly  malady.  The  nature  of  the 
contagious  matter  (contagium),  has  also  so  far  baffled  all  the  efforts 
of  investigators,  i^either  microscopic  examinations  nor  chemical  anal- 
ysis of  the  tissues,  blood,  and  mucus  discharges  of  the  infected  animals, 
have  led  to  the  discovery  of  the  principle  of  contagion.  It  is  known, 
however,  that  from  the  very  beginning  of  the  disease  a  contagious  ma^ 
ti^r  is  formed,  which  attaches  itself  to  every  part  of  the  diseased  animal. 
It  is  principally  contained  in  the  secretions  of  the  mucous  membranes, 
but,  being  volatile,  attaches  itself  also  to  the  urine,  the  dung,  the  blood, 
the  skin,  and  the  breath.  It  may  be  communicated  to  the  atmosphere 
by  exhalations  from  any  part  of  the  sick  animal,  or  its  carcass.  Expe- 
rience has  shown  that  healthy  cattle  may  be  infected  by  coming  near 
the  sick  animals,  or  near  anything  contaminated  by  tlieii*  excreraents  or 
exhalations,  without  actual  contact  ^vith  them.  The  contagious  matter 
has  no  eliect  in  open  aii*  at  a  distance  of  twenty  to  thiity  paces,  because 
the  air  either  dilutes  or  modifies  it  so  as  to  deprive  it  of  its  power.  But 
in  cases  where  a  current  of  air  comes  directly  from  an  accumulation  of  in- 
fected matter,  and  also  in  inclosed  spaces,  the  contagion  may  be  carried  to 
greater  di.slames.  Therei'ore,  the  disease  may  be  communicated  in  a  large 
stable  to  a  healthy  animal  quite  a  long  distance  fi'om  the  diseased  one,  or 
nmy  be  carried  from  one  stable  to  another  as  far  as  a  hundred  feet  apart 
This  happens  only  when  the  exhalations  are  carried  over  du*ectly  iLrom. 
one  stable  to  the  other,  by  a  current  of  air  so  rapid  as  not  to  allow  time 
for  the  air  to  dilute  or  modify  the  contagious  matter.  Where  one  stable 
is  separated  from  another  by  a  partition  which  is  not  aii--tight,  the  con- 
tagion is  very  easily'  transmitted.  Besides  these  direct  means  of  infec- 
tion, the  disease  may  be  carried  to  healthy  animals  indirectly,  in  many 
ways.  For  instancti,  objects  which  have  come  in  contact  with  infected 
matter,  may  be  carried  to  a  distant  place  and  there  spread  the  disease. 
Porous  substances,  .such  as  w^oolen  clothing,  wool,  hay,  straw,  &c.,  are 
particularly  liable  to  absorb  the  contagious  matter,  which  may  diffuse 
itself  after  some  time  iiwi  distant  place.  Thus  butchers,  drovers,  and 
other  persons  v^ho  visit  iiifocted  stables,  may  cany  the  disease  from  yard 
to  yard,  and  frbiii  vil];M^e  to  a  illage.  In  railroad  trucks,  the  woodwork 
absorbs  a  considerable  amount  of  the  ctmtagious  matter,  and,  if  not 
thoroughly  disinfecttnl,  mi)y  comniunicate  the  diseiuse  to  aninmls  subse- 
(juently  placed  tlicrein.  'J'he  dung  of  diseased  animals  may  spread  the 
contagion  to  distant  places,  by  ]>eing  earned  away  on  the  wheeLs  of 
vehicles  or  tlu^  slioes  of  ])er>:ons.  Do  us  and  cats  may  carry  it  in  their  fur 
and  birds  in  tnolr  plumage.  A  snjall  quantity  of  blood  or  dung  on  the 
sole  of  a  shoe  or  on  the  tip  of  a  walking-stick  has  sometimes  been  suffi- 
ci(;nt  to  carry  the  disease  to  a  grciit  distance.  The  modes  of  x>ossible 
transmission  are,  in  fiu;t,  so  numerous  as  to  render  it,  in  many  instances, 
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a  matter  of  extreme  difficulty  to  account  for  the  cause  of  an  out'break  of 
the  plague. 

TIic  vitality  of  the  conta?;iou3  matter  is  variable,  according  to  circum- 
stances. Air  is  its  most  potent  and  reliable  destroyer.  Hay  and  sti*aw 
which  have  lain  above  the  stables  of  sick  animals  have  been  often  used 
as  fodder  \vith  impunity  after  an  airing  of  twenty -four  hours.  AVool, 
imprecated  with  the  mucus  from  the  nostrils  of  sick  animals,  was  found 
to  bo  innocuous  w^hen  thoroughly  aired  for  five  or  six  days.  Stables 
and  pasture-grounds  will  be  thoroughly  disinfected  in  a  few  weeks  by 
the  action  of  the  atmosphere.  In  the  same  way  clothing  and  other  po- 
rous substances  become  entirely  disinfected  by  airing.  The  stronger  the 
current  of  air  the  more  prompt  its  disinfecting  action.  On  the  contrary, 
if  infected  porous  substances  are  not  exposed  to  currents  of  air,  the  con- 
tagious matter  is  preserved  for  a  long  time.  Closely-packed  hay  and 
straw,  the  woodwork  and  floors  of  closed  stables,  manure-heaps,  packed- 
np  clothing,  &c.,  may  remain  infected  for  several  months.  A  case  is  re- 
coi:ded  of  the  rindeipest  breaking  out  anew  in  a  stable  which  had  stood 
empty  for  four  months,  but  had  not  been  disinfected  after  a  previous 
outbreak.  The  flesh  and  hides  of  carcasses  which  had  been  buried  for 
over  three  months  were  found  to  be  capable  of  infecting  healthy  an- 
imals. 

Very  high  temperature  has  the  same  effect  in  destroying  the  power 
of  the  contagious  matter  as  currents  of  air,  but  summer  heat  is  eft'ective 
only  in  so  far  as  it  promotes  the  drying  up  of  the  contagious  particles, 
and  renders  them  more  volatile  and  more  easily  diluted  by  the  air. 

Tlie  contagious  matter  is  not  destroyed  by  cold,  not  even  by  frost ; 
on  the  contrary,  its  power  is  preserved,  as  the  drying  up  of  the  sub- 
stances containing  it  is  thereby  hindered.  Dung  frozen  through  the 
winter  spreads  the  contagion  upon  thawing  in  the  spring. 

All  rumiuating  auimais  are  liable  to  the  rinderpest,  but  goats  and 
sheep  aie  less  commonly  and  less  severely  affected  by  it  than  neat  cat- 
tle. The  disease  does  not  aliect  non-ruminating  animals,  nor  is  it  in  any 
way  dangerous  to  man. 

The  rinderpest  breaks  out  genei'ally  on  the  fifth  or  sixth  day  from  the 
time  of  infection,  sometimes  as  eiuly  as  the  fourth,  and  frequently  as  late 
as  the  eighth  or  even  ninth  day.  According  to  some  observations,  the 
period  of  incubation  may  extend  to  two  or  three  weeks,  but  the  instances 
of  so  protracted  an  ijicubation  are  to  be  considered  as  entirely  excep- 
tional. 

The  spread  of  the  disease  in  a  herd  of  cattle  is  usually  slow  in  the 
beginning.  Often  when  the  contagion  is  introduced  only  a  single  ani- 
mal is  infected.  This  one,  after  the  few  days  required  for  the  incuba- 
tion, becomes  sick  and  commences  to  evolve  the  contagious  matter, 
which  infects  one  or  more  of  the  animals  in  the  same  stable  or  herd. 
Then,  again,  an  interval  of  time  elapses  before  the  disease  is  developed 
in  the  new  victims.  As  soon  as  several  animals  are  diseased,  the  con- 
tagion spreads  more  rapidly,  and  many  are  attacked  at  the  same  time. 
Want  of  ])roper  caution  on  the  part  of  stable-men  and  other  attendants 
is  often  the  cause  of  an  exceedingly  rapid  progress  of  the  contagion, 
which  is  carii^nl  in  their  clothing  liom  one  end  of  the  stable  to  another. 

pni:x(^MEyA  of  c^attle  plague  burixg  life. 

Dr.  J.  Bnrdon  Sanderson,  one  of  the  commissioners  appointed  by  the 
Eii^^iish  (Joveriiiiienl  to  investigate  this  disease  during  its  last  invasion 
of  Western  Europe  (1{505),  in  speaking  of  the  i)henomena  of  cattle  plague 
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and  the  ^eueral  obaiiict<?r  and  progress  of  the  malady  during  tlie  life  of 
the  afl'eet(^d  animal,  sM.y.s  that  it  is  an  essential  or  general  fever,  and 
that  it  ean  be  shown,  moix^  clearly  than  in  any  human  disease  of  the 
same  cltiss,  that  the  disturbance  of  the  system  which  is  understood  by 
the  term  fever  may  exist  independ**ntly  of  local  changes  occurring  in 
particular  organs ;  and  in  this  respect  a  fact  new  to  pathology  has  been 
discovered,  i.  e,j  that  the  increase  of  the  temperature  of  the  l)ody,  which 
is  the  one  and  only  symptom  which  all  fevei-s  have  in  common,  exists 
for  several  days  before  any  other  derangement  of  health  can  be  observed. 
Although  constitutional  or  general  in  its  origin,  the  disease  is  attended 
\nth  local  alterations  of  structure,  some  of  which  are  so  constant  and 
invariable  that  no  definition  of  the  malady  can  be  complete  which  fails 
to  recognize  and  include  them.    I>r.  Sanderson  says : 

The  observations  and  expi  rimenta  whicli  have  been  maclc,  so  far  as  tliey  have  been 
carried  out,  relating  to  the  plienomena  of  the  disease  during  life,  lead  to' the  conclu- 
sion that,  with  reference  to  the  constitutional  effects,  the  disease  consists  in  (1)  increa^ 
in  temperature  of  the  body ;  (2)  increase  in  tlie  elbnination  of  urea  by  the  kidneys, 
indicating  increased  disintegration  of  tissue;  (3)  alteration  of  the  physical  and  chem- 
ical qualities  of  the  blood,  manifesting  itself  in  impairment  of  its  coagulabiUty  and  in 
a  marked  tendency  to  capillary  hemorra^e ;  and,  lastly,  (4)  a  general  septic  condition 
of  the  fluids  and  tissues,  in  virtue  of  whicli  they  are  unnaturaUy  prone  to  decomposi- 
tion even  during  life. 

With  reference  to  its  local  manifestations,  the  disease  appears  to  be  distingaiabed 
by  an  alteration  of  the  superficial  structures  of  t^e  skin  and  mucous  membranes,  con- 
sisting (1)  of  minute  capillary  congestion  (hfperamiia)  of  the  vascular  layer  {corpus 
papillarey  membra  propria) ;  (2)  of  increased  as  weU  as  })erverted  growth  of  the  struct- 
ural elements,  naturaUy  developed  at  its  free  surface,  this  change  leading  to  thicken- 
ing, softening,  disintegration,  or  detachment  of  the  epidermis  or  epithelium  respect- 
ively, but  very  rarely,  if  ever,  to  ulceration  or  loss  of  substance  in  the  deeper  tissue ; 
and,  lastly,  (3)  of  increased  and  perverted  activity  of  the  secreting  glands  of  the  skin 
and  mucous  membrane,  resulting  in  mucus  or  sebaceous  discharges. 

Cattle  plague  l>elong3  to  that  class  of  fevei^  which  is  distinguished  by  marked  uni- 
formity in  their  development  and  duration.  In  this  respect  it  resembles  small-pox 
more  than  any  other  disease  which  afiects  man.  The  resemblance  is,  however,  generic 
rather  than  6i>ecitic,  for  in  cattle  plague  the  essential  phenomenon  of  smaU-pox-Htho 
eruption — is  wanting. 

In  fatal  cases  the  progress  of  the  disease  is  divided  into  three  stages.  The  first 
stage,  comprising  the  ilrst  and  second  day,  is  marked  by  no  appreciable  change  in  the 
condition  of  the  atlected  animal,  excepting  tncrease  of  temperature.  During  the 
second  stage,  which  comprises  the  third,  fourth,  and  fifth  days  of  the  disease,  its 
symptoms  devcloi)  themselves  in  quick  succe^ion.  The  appetite  fails,  rumination 
ceases,  the  daily  excretion  of  urea  by  the  kidneys  is  augmented,  while  the  animal 
loses  strength  and  weight.  The  last  stage,  that  which  immediately  precedes  the  fatal 
termination,  is  characterized  by  the  rapid  decline  and  cessation  of  the  vital  functions, 
and,  above  all,  by  sudden  sinking  of  tlie  temperature  of  the  l)ody. 

The  leadiuj^  phenomena  of  the  disease  may  be  described  as  follows,  accoiding  to 
the  order  of  time  in  which  they  occur: 

During  the  iii-st  two  days,  as  has  been  already  stated,  there  are  no  symptoms  except- 
ing elevation  of  temperatiue,  so  that  the  time  of  commencement  of  the  diseaj;e  can  be 
determined  only  by  the  thermometer.  But  on  the  third  day  an  eruption,  exactly  re- 
sembling that  of  thrush,  appears  on  the  gums  and  inside  of  the  lip.  The  eruption 
usually  commences  by  the  Jdinudion  of  groups  of  very  minute  raised  points  or  dots 
on  the  surface  of  tlie  mucous  int'inhrnue,  whifh  are  usually  fii-st  seen  a  little  below 
the  comer  tooth  on  each  side.  Tliis  ajvpcarance  is  in  many  cases  neither  preceded  nor 
accompanii'd  by  any  rednoKs  of  Iho  surrounding  surface,  but- occasionally  a  slight  blush 
is  pecrepTible  near  the  eU^vat  ion.  Tin;  auiiaal  continues  to  ruminate,  and  it«  appetite, 
pulse,  and  breathing  are  unaliVcied. 

On  the  next  day  the  eruprion  above  dr^fiibcd  on  Iho  mucous  membrane  of  the  mouth 
is  found  to  have  ^'xreiuU'd.  Th«.»  whole  of  the  surface  between  the  lower  lip  and  the 
gum  is  stuildtd  with  raisotl  i^ronps  of  elevations,  while  those  previously  observed  be- 
low the  conier  teeth  h;ive  coalesced,  ho  as  to  fonn  patches.  The  animal  is  listless, 
takes  less  food  than  Usual,  and  ruminates  irr(  <);ularly,  but  the  pulse  and  respiration 
are  unaltered.  On  this  day  alterations  may  oit^^n  bo  observed  on  the  cutaneous  sur- 
face. In  the  neighborho4)(l  of  the  vulva  and  on  the  inside  of  the  thighs  the  skin  is 
found  to  be  greasy,  a.s  if  smeared  with  an  unctuous  substance. 

On  the  fifth  day  the  animal  Is  obviously  ill.  Tho  head  hangs  down,  the  ears  are 
thrown  back,  and  the  attitude  and  movements  are  suggestive  of  depreaaiou.    The 
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JIB  WDfiiblyweaker,  and  often  the  artery  feels  hard  a.n(\  tbread-liko  under  the 
iia|^,  expanding  scarcely  perceptibly  witli  the  BVstoUc  inipulst*.  T!ie  breathing  ia 
eusnctimeti  almost  natural,  but  more  frequently  bej^iua  to  bo  oppressed  and  irregular. 

With  the  sixth  day  the  alterations  of  the  mucous  membrane  of  tho  mouth  attain 
their  full  development.  Tlio  under  liji  is  covered  with  a  crust  of  white  opaque  mate- 
rial (consisting;  of  epithelium,  mixrd  in  moat  instances  witli  tho  filaments  and  spores 
of  a  hj-phaceous  fun^^us),  "svhich  is  eitlicr  continent,  and  continuous  or  in  patches. 
ThiH  crust  is  usually  of  the  consistency  of  cream  elucsc,  in  Avhi<h  case  it  adheres  so 
slightly  to  the  surface  on  which  if,  lien,  that  the  si is^ht est  touch  is  sutliciont  to  de- 
t.ach  it.  AVherever  it  is  so  separated,  the  brijxhc  red  vascular  surface  of  tho  mucous 
raeimbrane  (membrayia  propria  of  anatomists)  is  exposed,  raw  looking,  but  free  from 
ulceration,  similar  appearances  are  obscrveil  on  other  X)arts  of  the  mouth,  particu- 
larly on  the  upper  gum,  on  the  dental  pad,  on  the  cheeks  and  haid  palate,  and  on  the 
lower  surface  of  the  tongue  near  its  lateral  margins. 

During  the  sixth  day  tho  leading  symptoms  are  tho.s«^  which  arise  from  dimlnUhed 
conti-actile  power  of  the  heart  and  voluntary  muscles.  Tho  aitection  of  tho  heart  is 
indicated  by  increased  feebleness  and  frequency  of  tho  pulse,  and  by  the  extinction  of 
the  pnocordial  impulse ;  that  of  the  voluntary  muscles  by  the  attitude  and  movements 
of  the  animal,  which  are  so  indicative  of  adynamia  that  many  writers  have  been  mis- 
led by  them  into  tho  belief  that  in  rindei-pest  there  is  a  special  paralytic  affection  of 
the  spinal  nervous  system.  At  the  same  time  the  mechanism  of  the  respiratory  move- 
ments is  modified  in  a  remarkable  aiul  characteristic  manner,  the  modification  being 
ilependent  partly  on  tho  cause  above  retV'rred  to,  and  partly  on  pathological  changes 
having  their  seat  in  the  air  passages.  Tho  alvine  discharges,  which  during  the  pre- 
vious progress  of  tho  disease  were  lirnier  and  harder  than  natural,  now  become  soft, 
and  eventually  Liquid  and  dysenteric.  The  temperature  of  the  body,  which  up  to  tho 
fifth  day  has  gone  on  increasing,  rapidly  sinks  to  below  the  natural  level :  this  loss  of 
animal  heat  being  attended  with  a  correspondingly  rapid  diminution  in  the  quantity 
of  urea  excreted  by  the  kidneys. 

Death  usually  occui-s  during  the  seventh  day.  It  is  nut  lU'ccedcd  by  convulsion  or 
any  other  symptoms  worthy  of  special  notice. 

SYMPTOMS. 

One  or  two  days  before  any  other  change  occurs  in  the  condition  of 
the  infected  animal  there  appears  an  increase  of  temperature,  which  is 
most  readily  detected  by  means  of  a  thermometer  introduced  into  the 
rectum.  The  temjierature  is  found  to  liave  risen  by  two  to  four  de- 
grees Fahrenheit,  from  the  noruml  temperature  of  102^.  At  the  same 
time  symptoms  of  fever  are  observed,  such  as  shivering,  muscuhir 
twitchings,  dryness  of  the  skin,  a  staring  coat  of  liair,  an  unequal  dis- 
tribution of  temperature  throughout  tho  body,  and  changes  of  temper- 
ature, which  are  particularly  noticeable  at  the  base  of  the  horns. 

A  very  important  and  characteristic  symptom  at  an  early  stage  of 
the  disease  is  a  peculiar  alteration  of  the  mucous  membranes.  This  al- 
teration is  very  soon  noticeable  in  the  vagina  of  cows,  which  becomes 
spotted  or  striped  with  red.  The  next  day  small  yellowish-white  or 
gray  specks  are  clearly  seen  on  the  red  spots  and  stripes.  These  specks 
are  formed  by  the  loosening  of  the  cuticle,  wliich  can  be  rubbed  olf  or 
detached  b3^  the  finger,  leaving  in  its  place  a  dark-red  depression.  The 
same  red  spots  and  stripes  and  yellowisli  or  gray  specks  appear  in  the 
mouth  and  noso  of  the  sick  animals  of  either  sex. 

]'leming,  in  his  work  on  Veterinary  Sanitanf  Science  and  Poli<;ej  gives 
the  following  description  of  the  peculiar  eruptions  of  the  mucous  mem- 
brane and  the  skin : 

With  regard  to  the  mucous  membranes  aiki  skin,  there  is  much  that  is  not  only  in- 
teresting, but  of  the  greatest  practical  importance  in  tho  way  of  diagnosis.  The 
development  nf  thi»  symt>toms  provionsly  ennmorated  are  soon  accompanied  by  ana- 
tomical and  functional  alterations  of  tliese  membraufs,  but  especially  of  that  lining 
iho  vagina  and  tlu^  digestive  andrespiratorv  tracts.  The  vnlvo-v.aginal  meml>rane  is 
n.)ost  frequently  that  which  <'xhil»irs  these  I'liangcs.  It  is  more  or  less  intiltrated,  and 
of  a  brown,  brick-red.  or  mahogany  color,  which  is  citht  r  disposed  in  stK-aks,  patches, 
or  diffused;  and  there  maybe  small  sanguine  extra\asation8,  variable  in  number. 
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This  a"l>iiormal^olor,  which  is  more  partionlarly  dne  to  Tenons  injectioD.  has  in  caJvea 
and  heifers  a  greater  diagnostic  value  than  in  cows,  as  it  is  observ'ed,  though  in  » 
less  degree,  in  animals  a\ liich  are  near  calviu*^,  as  veil  as  those -^hich  have  lately 
calved. 

This  symptom,  however,  is  not  always  observed  at  the  rommeneement  of  the  dis- 
ease, but  may  only  appear  at  an  advanced  stage.  T\v(*nty-foiir  hours  after  its  appear- 
ance there  are  usually  seen  on  the  red  snrfaees  small  yellow  or  grayish  and  slightly 
salient  patches,  which  might  homistak«'n  for  little  Hakes  of  mucn>i,  though  thty  are 
really  com]>osed  ol"  masses  of  altered  epithelial  cells.  Tluy  adhere  hut  slightly  Tothfl 
dermal  surfac(M)f  the  membrane,  or  are  menOy  lying  on  it ;  they  are  quiclvly  remove<l 
by  friction,  or  thrown  off  by  the  alterations  goinjjj  on,  leaving  excoriations  c(urei;pond- 
iug  to  the  situation  they  occui)ied.  At  this  period,  or  a  lit  tie  later,  there  Hows  froni 
the  vulva  a  variable  quantity  of  clear  or  ropy  mucus,  which,  in  dicing,  adheres  to 
the  neighboring  parts. 

While  this  alteration  is  going  <m  in  the  vaginal  monibrane,  or  before  or  after,  other 
analogous  changes  are  observed  in  the  other  visible  nieud»ranes.  That  of  the  month 
is  more  or  less  hot,  and  generally,  or  in  patches  of  variaT>lo  extent,  assumes  a  deep 
red,  livid,  or  dark-blue  tint,  particularly  almut  the  gnnis,  tliongh  the  presence  of  pi;^- 
ment  may  conceal  this  coloration.  Ordinarily  the  derm  of  tliis  membrane  and  ita 
epithelium  are  tumetied  at  certain  i»oints,  and  the  adhe«<ion  of  these  two  layers  to 
each  other  is  diminished.  In  a  very  brief  space  there  ap]K\ars  at  iirst  on  the  lips  and 
gums,  afterwanls  ou  the  palate  and  borders  nnd  hides  of  tlie  tongue,  little  whitish- 
gray  or  yellowish  elevations  the  size  of  a  piu-hcad,  due  to  the  prohtVration,  infiltra- 
tion, and  fatty  degeneration  of  the  epithelium  in  tlicso  localities.  Tiie  number  and 
dimensions  of  these  elevations  increase,  aud  sometimes  tJi^^y  join  each  other:  their 
connection  with  the  derm  becoiues  lessened,  and  soon — lVe(]uentIy  within  twenty-four 
hours— the  slightest  rubbing  will  remove  them  in  the  formof'asMft  gray  mass  not 
unlike  bran;  they  are  also  thrown  oif  by  the  moibld  process  going  on.  However  re- 
moved, the  derm  njjon  which  they  were  formed  i.s  exposed,  and  in  thi>i  way  are  pro- 
duced those  excoriiitions  whose  siiar]dy  defined  bright  red  color  contrasts  stiikingly 
with  the  livid  membrane  surrounding  them.  Thcso  are  the  *' pestilential  erosions" 
of  Kausch,  so  named  from  the  veterinarian  who  liist  described  them.  These  epi- 
thelial alterations  occur,  at  times,  at  the  base  of  the  papillx  of  the  cheeks  as  early  as 
the  api^earance  of  the  first  morbid  symptoms,  thougli,  as  a  rale,  it  is  only  towards 
the  second,  third,  or  fourth  day  that  they  are  most  nuuked. 

The  secretion  of  saliva  is  increased  and  ilows  in  large  viscid  streams  from  the  mouth. 
Tlio  nasal  mucous  membrane  is  also  greatly  inject eii  from  tho  conuuencenient  of  the 
afi'ection,  aiidbecoui.'s  infill  rated  and  swollen;  soon  al'ier  it  becomes  uniformly  pale,  or 
in  such  a  manner  as  to  leave  injected  streaks  or  patches ;  pt^techia^  also  appeariu  varia- 
ble number.  Towards  from  the  second  to  the  third  day,  on  examining  this  membrane 
closely,  it  will  be  noticed  that  there  are  the  same  }>"lpy  or  case<»us  epithelial  coUections 
observed  on  the  membrane  of  the  mouth  and  the  vulvo-vaginal  membrane,  and  which, 
when  thrown  oiV,  leave  the  derm  exposed.  In  about  twenty-four  hours  after  the  more 
e\ddent  signs  of  the  disease  have  appeared  a  nasnl  discharge  manifests  itself ;  this  is 
at  Iirst  serous  and  transp.arent,  but  ere  long  becomes  a  thick  mucus  or  niuco-i>nrulent 
yellowish  matter,  whicii  may  bo  mixed  with  blood,  and  disagreeably  fetid.  In  dry- 
inf]j  around  the  nostrils  it  fonns  thick  crusts. 

The  conjunctiva  of  the  eyes  are  also  inhii rated  and  deeper  cohued — particularly 
about  the  free  border  of  the  nictitating  membrane — than  usual;  but  this  coloration 
most  frequently  disappears  in  the  course  of  the  malady,  and  this  membrane  is  thea 
pale.  The  secretions  of  tears  is  verj^  copious,  ami,  llowing  in  abundance  down  the  face, 
by  their  acridity  they  rany  depilate  and  erode  the  skin.  A  thick  muco-product  lluid 
collects  in  tho  inner  cf^utliusof  thecye  and  behind  the  menibrana  nicti\;uis,  and  as  tho 
animal  becomes  emaciated  and  the  eye-ball  sinks  towards  the  bottom  of  the  orbit  this 
accumulates. 

The  skin,  which  is  usually  lax  shortly  after  the  invasion  of  the  malady,  in  th« 
majority  of  cases  and  in  many  epizootics,  becomes  the  seat  of  a  diveisely  characteiizeil 
eruption,  which  has  been  at  one  time  desorihcd  as  .s(|uanious,  at  another  papidar, 
vesicular,  or  pustular,  and  again  as  erysipelatous.  This  cutaneous  manifestatiou 
more  e8i)ecially  appears  in  those  paits  wlu^re  the  integument  is  tliin,  though  it  nmy 
also  invade  other  regions  or  even  affect  tho  (entire  surlace  of  the  hotly.  The  udder 
and  particulnrly  the  base  of  the  teats,  the  scrotum,  the  margin  of  the  nostrils,  the  hi>s, 
and  tho  vulva,  the  perineum,  and  tho  internal  aspect  of  the  thighs.  nr<' the  localities 
for  which  it  seems  to  have  a  s]>ecial  predilection,  but  it  may  likewise  bo  often  noted 
between  the  jaws,  ou  the  shoulders,  neck,  and  withers.  Tiie  extent  and  intensity  of 
these  exantluunata  ai'c  very  variable.  Ar  times  they  aecoinpany  tiic  ordinaiy  symp- 
toms, while  at  othei-s  theeru])ti(>n  is  coiiuideuo  uithan  iDl«'ns,c  febrile  reaction  which 
lasts  for  some  days  and  increased  temi>erature  of  tin-  skin  wluno  it  is  about  to  appear, 
with,  in  certain  instances,  a  more  or  less  abundant  transpir.i  t  ion. 

This  exanthema  of  cattle-plague  consists  of  (1)  a  proliferation  and  abundant  diacjua- 
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ni.ititm  of  the  epidcmiiM,  accompanied  l)y  sbedaiuj^  of  the  liair ;  {'2)  tlie  production  of 
small  i)apiilie  or  nodosities,  from  which  exudes  a  yellow  vicjcid  fluid  which,  in  drying, 
forms  witii  the  hair  crusts  of  variable  thickness  ;  {\i)  the  eruption  of  little  vesicles 
about  the  muffle,  whose  contents  aj^ejlutinato  the  hairs  and  gives  rise  to  brownihh- 
yellow  crusts;  (4)  the  formation  of  pustules  (the  so-called  **  variola"  of  Kamozzini) 
the  size  of  a  millet  seed  or  small  pea,  frequently  conliuent,  and  when  rnptared  and 
their -contents  desiccated,  producing  friable,  yellow,  or  brown  cnists,  ^hicli  adhere 
very  slightly  to  the  skin,  J'ho  duraticm  of  th**,  eruption  is  variable,  but  in  general  it 
does  not  entirely  disappear  until  from  two  to  four  wet^ks  after  its  m;»nife«(ation. 

In  some  epizootics  erysipelatous  tumors  have  been  remarked  about  the  neck,  dewlap, 
or  flank.  Oasis  also  developed  sometimes  in  the  subcutaneous  cellular  tissue,  ordi- 
narily in  the  region  of  the  loins,  shoulders,  sides,  or  neck,  and  in  rare  cases  over  the 
entire  surface  of  the  body  j  its  presence  is  recognized  by  a  more  or  less  voluminomj 
tumor,  which  crepitates  on  manipulation. 

The  next  clay  after  the  appearance  of  the  peculiar  eruption  upon  the 
raucous  membranes,  there  is  a  disinclination  to  eat  and  rumuiate,  and 
with  cows  a  diminution  and  soon  a  total  absence  of  milk. 

Two  days  after  the  manifestation  of  the  above-described  symptoms, 
marked  changes  in  the  general  appearance  of  the  diseased  animal  are 
apparent.  It  lies  down  very  frequently ;  when  standing  it  draws  the 
hind  legs  forward  as  if  suffering  from  colic.  The  look  is  distressed,  the 
head  drooping,  the  ears  hanging,  the  breathing  oppressed;  the  pulse 
becomes  rapid  and  weak,  the  discharges  from  the  eyes,  the  nose,  and  the 
mouth  become  thick  and  purulent,  the  breath  fetid.  The  iris,  which  at 
the  commencement  of  the  fever  is  generally  inflamed  and  cneiTy  red, 
resumes  its  natural  color  with  theincnnise  of  secretions  fi^omthe  lachry- 
mal duct.  Cows  far  advanced  hi  pregnancy  generally  calve  in  this  stage 
of  the  disease. 

On  the  second  or  third  day  diaiThea  sets  in.  The  feces,  at  first  thin 
and  watery,  then  thick  and  slimy,  are  11  lied  with  detached  masses  lix>m 
the  mucus  surfaces,  very  fetid  and  more  or  less  tinged  with  blood. 
When  the  diarrhea  has  lasted  two  or  three  days  the  disease  advances 
with  rapid  strides.  The  animal  is  so  weak  as  not  to  be  able  to  rise,  the 
evacuations  of  excrements  are  involuntar>',  the  breathing  is  uneven 
and  rapid,  the  beatings  of  the  heart  are  no  longer  perceptible,  the  pulse 
becomes  very  #eble  and  the  temperature  rapidly  falls.  Death  usually 
occurs  on  the  fifth  day  from  the  first  visible  signs  of  the  disease.  Some- 
times the  course  of  the  disease  is  so  rapid  as  to  reach  its  culmination 
within  two  days. 

On  the  average,  70  to  75  i)er  cent,  of  the  diseased  animals  die.  Those 
that  survive  have  not  had  the  disease  in  its  most  malignant  form.  Once 
convalescent  the  animals  recover  very  fast,  but  the  diarrhea  continues 
for  several  days  after  the  disappearance  of  all  other  symptoms. 

In  summer,  when  tbe  cattle  are  grazing,  the  disease  is  less  severe 
tlian  in  winter,  when  they  get  dry  fodder  and  are  kept  in  close  stables. 

The  symptoms  and  i)rogress  of  the  disease  are  the  same  with  goats 
and  sheep  as  with  neat  cattle,  but  the  i)ercent^ige  of  fatal  cases  is  some- 
what less. 

Many  of  the  symptoms  of  rinderi)est  occur  in  the  lung  disease  (pJeurO' 
jmetmonia)^  the  malignant  catarrhal  fever,  and  the  mouth- and-foot  dis- 
ease. The  lung  disease  is  distinguished  from  the  rinderpest  by  the  ab- 
sence of  the  characteristic  eruptions  upon  the  mucous  membranes ;  the 
maligiiajit  catarrhal  fever,  by  the  dimness  of  the  trans])arent  cornea, 
which  in  the  rinderpest  remains  clear ;  the  mouth-and-foot  disease,  by 
the  ulceraticm  of  the  foot,  the  less  degree  of  fever,  and  its  peculiarly 
rapid  spreading  from  one  animal  to  entire  herds. 
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Among  the  lesious  obsen'ed  after  death  there  are  sevei'al,  though  no 
more  constant  than  several  of  the  prominent  symptoms,  that  materially 
assist  in  establishing  a  proper  diagnosis.  The  age  and  general  condi- 
tion, the  state  in  w  hich  the  animals  were  kept  before  they  were  affected, 
their  breed,  the  character  and  interisity  of  the  disease,  all  ai>pear  to 
have  some  intiuenco  on  the  seat  and  seriousness  of  the  lesions.  These 
vary  according  to  tlie  period  at  which  deatli  takes  place. 

Fleming  says  that  if  the  animal  is  killed  at  the  commencement  of  the 
malady,  and  the  symptoms  have  been  comparatively  mild,  there  will 
nevertheless  bo  found,  on  examination  after  death,  such  alterations  in 
the  mucous  membranes  as  congestion  and  ecchjTnoses.  The  latter  are 
more  particularly  obser\'able  on  the  free  border  of  the  mucus  folds  in 
the  fourth  compartment  of  the  stomach  (true  stomach)  and  around  the 
pylorus,  although  they  also  exist  to  a  less  degree  in  the  small  intestine, 
and  often  in  the  va<:;ina.  When,  however,  an  animal  has  died  from  the 
disease,  or  been  killed  when  it  had  attained  a  certain  degree  of  inten- 
sity, the  changes  are  more  marked,  the  body  becomes  quickly  inflated 
after  death,  and  sometimes  even  before  desith  occurs.  The  rectum  is 
elevated  and  its  lining  membrane  is  tumelied  and  of  a  deep  red  color; 
the  tail  and  hinder  extremities  are  more  or  less  paralyzed  during  hfe, 
and  are  therefore  usually  soiled  by  the  feces.  The  skin  exhibits  the 
cliaracteristic  eruption,  and  in  those  places  where  there  are  neither 
glands  nor  hairs,  as  on  the  teats,  it  is  injected  in  irregular  patches  of 
variable  dimensions ;  the  epithelium  is  thickened,  soft  or  friable,  and 
the  integument  is  often  cracked.  On  removing  the  skin  the  vessels 
which  are  cut  are  generally  tilled  with  a  dark-colored  fluid  blood,  and 
the  flesh  is  red,  blue,  or  violet-tinted.  The  peritoneum  in  some  cases 
may  be  slightly  injected  or  ecchymosed  in  patches.  The  whole  of  the 
intestines  are  generally  greatly  distended  with  gas,  and  in  some  case^ 
the  small  intestine  may  be  reddened. 

In  the  interior  of  the  digestive  canal  are  found  the  most  marked  evi- 
dences of  the  disease,  though  they  are  not  always  consent  and  equally 
intense  in  every  portion  of  the  mucous  membrane.  In  the  mouth,  pha- 
rynx, true  stomach,  small  intestine,  and  rectum,  they  are  most  fi-equently 
X>resent.  They  are  least  conspicuous  and  often  absent  in  the  cesophagos, 
the  three  first  compartments  of  the  stomach,  and  in  the  caecum  and  colon. 
They  may  be  so  trifling  as  to  resemble  the  lesions  of  a  slight  catarrh, 
whiie  in  other  instances  they  are  nnmistakable  and  pathognomonic 

In  the  mouth  and  pharynx  are  observed  the  alterations  in  the  lining 
membrane  and  the  epithelial  changes.  It  is  chiefly  where  there  has 
been  much  friction  or  lo(^al  iiritation  that  they  are  most  exaggerated, 
and  deep  erosions,  with  loss  of  textme  of  the  derm  of  the  mucous  mem- 
brane, may  be  noted.  The  (esophagus  is  rarely  affected,  though  it  is 
not  always  exempt.  In  the  rumen  the  quantity  of  food  may  be  found  a 
little  larger  than  usual.  The  epithelium  on  the  mucous  membrane  lining 
it  and  the  next  compartment  may  be  moi-e  ciisily  detached  than  in  a 
licalthy  state,  and  a  microscopical  examination  of  the  cells  i)roves  them 
to  have  undergone  a  similar  change  to  those  of  the  mouth.  The  mucous 
membrane  in  these  com])artments  is  also  frequently  injected  in  a  general 
manner,  though  nmre  ileeply  in  some  places  than  in  others.  It  is  not 
rai^e  to  iind  on  this  membrane  ix)und,  oval,  or  irregular-shaped  e>ichars, 
disposed  se]>arately  or  in  gioups,  and  varying  in  color  from  a  dark  bn>wu 
to  a  greenish  hue.  Tlie  eiiinination  of  these  eschars  takes  i^laco  gradu- 
silly  from  around  their  woU-formed  borders,  and  cicatrization  afterwards 
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Skin    of  the   udder   showing  eruption  in   more    advanced 
sta^e   of  the  plague. 
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Tongue  and  throat,  showing  thickening  of  epithelium  with 
exooriation    and  congestion. 
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Surface   of  lungs  showing  interlobular  emphysema,  extending 
in  some   places   into  the  sub  -  pleural  tissue. 
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Portion    of    fourth    stomach    of  cow,    about  eighth    day    of 
cattle    P!a§ue,  showing    patches    of  ecchym  osis 
and    deep    ulcers. 
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oocnrs,  even  ui  cases  whicli  bave  a  fatal  teiiRinatiou.  Hubmucous  ex- 
travasation is  probably  the  cause  of  these  gangrenous  patches.  Around 
them  the  tissm^s  are  infiltrated,  and  luoi'e  or  less  injected,  while  beneath 
the  texture  is  injected  or  ecchyniosed,  and  red  or  jzTcen  in  color. 

The  third  compartment  sometimes  contains  food,  which  is  hard,  cb'y, 
aud  friable;  at  other  times  it  is  soft  and  pnli)y.  In  the  first  case,  the 
epithelium  of  the  leaves  is  readily  detached,  and  adheres  to  the  cakes 
of  aliment  removed  from  between  them.  This  epithelium  also  exhibits 
granulo- adipose  degeneration.  The  leaves  themselves  are  injected 
wholly  or  partially,  and  ecchymoses  and  eschars'  may  be  present  in 
them;  they  arc  also  easily  torn.  In  the  fouith  compartment  and  small 
intestines  the  contents  are  at  first  normal ;  but  they  soon  change,  and  there 
is  found  a  small  quantity  of  thick,  yellow,  brown,  or  even  blood-colored 
fluid.  The  mucous  membrane  is  covered  by  a  viscid,  grayish-yellow,  or 
reddish  mucus.  The  ciecum  and  colon  at  this  period  contain  a  frothy 
mass  of  a  brownish,  sometimes  sanguinolent,  fluid.  The  rectum  has  a 
thick  viscid  mu  cus  adhering  to  its  inner  surface.  If  the  disease  pui'sues  its 
course,  the  debris  detached  from  the  intestine  is  mixed  with  exudations 
and  extiiivasations  to  form  a  viscid,  albuminoid,  whitish -yeUow,  brown, 
or  n  d  fluid,  in  which  are  shreds  and  the  detritus  from  the  membrane. 

When  an  animal  has  been  killed  in  the  early  stages  of  the  disease, 
and  the  mucus  has  been  carefully  removed  from  the  mucous  membrane 
of  the  stomach,  it  is  found  that  the  surface  of  the  latter  is  irregulai*,  and 
that  its  tissue  is  infiltrated  and  injected  to  a  degree  corresponding  with 
the  seriousness  of  the  attack  anil  the  stage  the  malady  has  reached. 
The  abnormal  color,  varying  fi^om  a  brick-red  to  a  reddish  brown^  is 
generally  diffuse,  but  is  most  marked  at  the  pyloric  portion,  attaining 
its  maximum  of  intensity  towards  the  free  borders  of  the  folds.  Sub- 
mucous extravasations  are  also  frequently  met  with  in  this  part,  differ- 
ing in  size  from  a  tine  point  to  a  large  patch.  In  the  small  and  large 
intestines  there  also  exist,  at  this  period,  analogous  alterations ;  but, 
while  the  redness  of  the  abomasura  is  usually  diffuse,  in  the  small  intes- 
tine it  genierally  appeal's  in  the  form  of  ti-ans verse  striae,  which  are 
crossed  by  lighter  colored  longitudinal  streaks,  this  intercrossing  form- 
ing a  somewhat  regular  pattern.  These  extravasations  are  common  in 
the  small  intestine,  but  the  infiltrations  and  exudations  are  not  so 
li-equent  in  the  abomasum.  In  the  duodenum  the  alterations  ai'e  usu- 
ally more  intense  than  in  the  remainder  of  the  intestine,  and  it  is  not 
rare  to  find  in  it  a  very  marked  difiused  redness  and  much  sanguine 
effu-ion.  The  congestion  is  often  greatest  around  the  solitary  glands 
and  Peyer's  patches,  whose  volume  is  more  or  le.ss  increase<l.  Fre- 
quently the  art^olated  aspect  of  these  patches  is  most  conspicuous  at  the 
termination  of  the  first  period.  The  same  lesions  are  found,  but  in  a 
less  degree,  in  the  large  intestines.  In  these  the  most  salient  portions, 
such  as  the  borders  of  the  valvuhe,  are  the  parts  which  are  the  most 
deeply  colored  and  most  extensively  ecchymosed.  The  infiltration  is 
greatest  if  diarrhea  has  not  been  present. 

In  cases  where  the  disease  has  n^ade  considerable  progress,  thelCvSions 
are  still  more  characteristic.  The  mucous  membrane  of  the  abomasum 
and  intestine  is  deeper  colored,  often  blue.or  black,  and  in  the  duodenum 
of  animals  which  have  succumbed,  it  may  even  be  uniforndy  black, 
while  the  petechje  and  ecchymoses  are  more  nunu^rous.  In  the  aboma- 
sum, but  oftenest  in  the  int4*s:ine,  towards  tbe  fifth  d;iy  of  the  disease, 
there  appears  a  pigmentation,  varying  from  a  blight  gray  to  a  slate 
color,  or  even  darker,  and  which  takes  the  place  of  the  abnormal  color 
due  to  the  blood.  This  appearance  is  first  noticed  in  the  rectum,  and 
31  AG 
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in  the  iuto.stines  genemlly  its  tints  seem  to  bo  related  to  the  in Uii^ity 
of  the  blood  coloration,  of  which  these  parts  have  been  the  4>eat,  It  is 
theieibrc  in  llie  duodenum,  and  especially  near  the  pylorus,  that  it  is 
deepest-tinted  and  most  ext^nisive.  In  the  clnodenmn  it  is  diffuHe,  but 
in  the  rcniuinder  of  the  small  intestine  it  is  Umi  ted,  as  a  rule,  tea  double 
senos  of  perpendiculnr  zones  more  or  le^a  inc(>mj)lcte,  and  in  the  rectum 
is  usiKiUy  in  the  form  of  long:itudinal  lines.  Thi3  coloring:  matter  is  de- 
posllod  in  tiie  most  sr.perficial  layer  of  the  mucous  membrane,  an«l  is 
coD.sUtutcd  by  mhuite  irregular  granules,  which,  accordin^r  as  they  are 
disponed  separately  or  in  clusters,  give  liso  to  the  dill'crent  shades. 
Around  the  orihces  of  Crunner  s  glands,  and  iu  the  texture  of  the  villi, 
tLis  deiM.sit  ajjpcars  to  be  most  localized. 

The  e])ithehum  of  the  fourth  compartment  of  the  stomach  ra]>idly  un- 
dergoes changes  analogous  to  those  observed  in  the  mouth.  Their  in- 
tensity depends  upon  the  part  examined,  as  well  as  the  gravity  of  the 
attack  and  its  stage.  In  the  tirst  and  last  portions  of  the  small  intes- 
tine in  the  caecum,  m  the  lirst  section  of  the  large  colon,  and  in  tlie 
rectum,  they  are  generally  more  developed  than  elsewhere,  Iu  mild 
cases  the  epithelium,  though  not  yet  detached,  is  always  less  adherent 
to  the  derm  than  in  health.  In  more  serious  cases  this  layer  is  found 
completely  detached  over  a  considerable  surface,  and  especially  in  the 
small  intestine.  The  excoriations  thus  produced  vary  both  as  to  extent 
and  number,  and  are  generally  covei-ed  by  a  gray,  red,  or  dark  colored 
viscid  mucus.  The  matter  is  tenacious,  and  adheres  tirraly  in  flakes  to 
the  membrane.  The  extent  of  these  flakes  is  genenxlly  from  a  quarter 
to  two  inches  in  length.  The  color  is  gray,  yellow,  red,  brown,  or  blaek ; 
their  free  surface  is  smooth,  and  more  or  less  convex;  their  variable 
consistency  is  less  at  the  boixJer  than  the  center ;  the  membrane  beneath 
them  is  hijected  and  spotted  with  small  extravasations,  and  their  mar- 
gin, in  consequence  of  the  retraction  of  the  flake,  is  separated  for  a 
short  space  from  the  border  of  the  erosion. 

The  mortification  which  may  invade  the  intestinal  wall  does  not  usu- 
ally go  beyond  the  mucous  membrane.  In  rare  and  very  severe  cases  it 
extends  to  the  submucous  connective  tissue,  or  even  to  the  muscular 
layer.  The  liquefaction  of  the  mortified  patches  causes  a  loss  of  sub- 
stance in  the  membrane,  and  these  places  are  designated  ^'excoriations  " 
or  "  erosions,"  according  as  the  derm  remains  intact  or  not.  Their  num- 
ber is  as  variable  as  are  the  patches.  The  viscid  masses  covering  the 
surface  of  the  intestine,  as  well  as  the  flakes,  ai^e  produced  by  the  utric- 
ular glands  of  the  gastric  and  intestinal  mucous  meuibrane,  which  are 
greatly  altered  and  tumefied. 

Peyers  glands  undergo  alterations  of  a  i)articular  character.  They 
lose  their  epithelial  covering,  and,  in  the  majority  of  epizootics,  undergo 
changes  analogous  to  those  of  the  solitmy  glands;  though  in  other  epi- 
zootics they  are  rarely  afi'ccted,  and  when  they  are  the  lesions  are  not 
always  equally  marked.  Sometimes  they  are  merely  covered  with  a 
DHicns  layer,  like  the  other  pai'ts  of  the  intestine,  and  are  injected  ;  at 
oib(n-  tiujcs  they  are  more  salient  than  usual  from  tumefaction,  and  they 
IhiMi  may  contain  contents  like  that  of  the  solitary  glands;  again,  thc-y 
may  bo  covered  by  a  croupal  exudation  or  false  membrane,  several  linels 
in  tliiidiness,  and  gray,  yellow,  red,  or  blue  in  color,  adhering  by  its  i*^-n- 
ind  i)art  to  the  mucous  membrane.  The  presence  of  these  patf  hcsi  is 
uor  a  constant  feature  in  the  pathological  anatomy  of  the  diraoapo:  iu 
(  ■  n  .in  epizooricM  it  is  almost  always  present,  while  in  other.-i  it  is  exc^p- 
Tionril.  Among  tiio  conditions  which  appear  to  have  an  influen<  o  in  its 
i)rotluction  only  one  is  known,  and  that  is  the  condition  of  the  anim;U 
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Iwfore  inf(f<itioTi ;  if  it  has  been  well  nourished  these  deposits  arc  most 
likely  to  be  pretseut 

The  proniiiient  alterations  in  the  glands  of  the  niueous  membrane 
appear  to  consist  in  an  exaggerated  proliferation  of  their  cell  elements, 
}u»companied  by  a  pix)m[)t  ii;rdnulo-adii>ose  destruetion  of  the  newly- 
lormed  cells.  The  liver  is  seldom  mnch  altered,  but  the  gall-ijladdei-  is 
very  often  distended  with  bile,  and  its  mucons  niembnuie  is  in  some- 
what the  same  condition  as  that  of  the  intestine^s.  The  mucons  mem- 
brane of  the  air-passages  is  greatly  altered.  That  lining  the  larynx, 
the  tnichea^  and  also  the  bronchia  is  injected  and  marked  by  extiavasa- 
tions  which,  particiUarly  in  the  trachea,  appear  in  the  form  of  longitudi- 
nal striae. 

The  Innjis  are  frequently  emi)hysematous  (interlobular)  to  a  degree 
coiTespooding  to  the  intensity  of  the  malady.  This  condition  is  chietly 
noticed  about  the  borders  of  the  lungs  and  in  the  mediastinum,  and, 
passing  along  the  large  blood-vessels  toward  the  lumbar  region,  it  may 
i*each  the  loins.  The  lungs  are  also  occasionally  oidematous.  The  ph^um, 
like  the  peritoneum,  is  occasionally  congested  in  i)lace8,  and  even  ecchy- 
TOOsed.  The  heart  is  usually  flabby,  dark  or  clay  colored,  and  friable, 
and  at  times  there  are  subendocardial  extravasations  towax*ds  its  base; 
the  blood  is  darker  colored  than  in  health,  and  coagulates  imperfectly 
or  not  at  all.  The  kidneys  may  be  tumefied,  congested,  and  more  liiablo 
than  usual.  The  bladder  is  rarely  empty,  but  generally  contains  a 
quantity  of  urine,  which  may  be  pale,  dark  colored,  or  muddy,  and  have 
suspended  in  it  shreds  of  epithelium.  Its  mucous  membrane  may  also 
be  congested  and  ecchymoscd,  and  c<^vered  with  viscid  mucus.  The 
vulvo- vaginal  mucous  membrane  presents  a  very  marked  redness,  which 
generally  extends  to  the  cervix  of  the  uterus.  As  in  the  mouth,  there 
are  little  elevations  of  altered  epithelium  on  this  membrane,  with  ex'O- 
sions  covered  by  viscid  matter.  The  udder,  frequently  congested,  some- 
times contains  a  small  quantity  of  thick  milk. 

According  to  Rejmal,  the  latest  observations  on  the  pathological 
anatomy  of  cattle  plague  are  those  of  Damaschino,  who  has  made  a 
complete  study  of  the  histological  alterations  occurring  in  the  disease. 
This  investigator  states  that  the  ulceration  of  the  mucous  membrane  is 
due  to  an  unique  process,  which  presentfi  a  great  resemblance  to  that  of 
pharyngeal  diphtheria  of  man.  At  the  commencement,  the  lesion  con- 
sists in  an  exaggerated  production  of  epithelial  cells,  which  are  infiltrated 
with  an  amorphous  substance,  become  deformed,  throw  out  multiple 
prolongations,  and  acquire  an  abnormal  adhesion,  which  finally  gives 
them  a  pseudo-membranous  aspect.  But  beneath  these  false  membranes 
the  young  epithelial  cells  do  not  submit  to  the  same  alterations.  Instead 
i)f  the  prolongations  adhering  to  each  other  and  becoming  matted 
together,  they  are  the  seat  of  a  purulent  transformation,  whence  results 
less  adhesiveness,  and  soon  the  casting  off  of  the  pseudo  membrane. 
At  this  moment  ulceration  commences,  and  as  these  tissues  are  softened 
it  happens  that  there  is  found  implanted  on  this  surtace  fragments  of 
hairs,  which  are  recognized  by  the  microscope.  The  loss  of  substance 
is  not  always  superficial.  On  the  tongue,  sometimes,  the  lo'^ion  ceases 
at  a  porlion  only  of  the  thickness  of  the  piipilla%  but  in  otli<M*  eases  it 
<»Kt4'n(h  throngliout  their  texture.  In  the  stomach  il  is  otten  deepei*, 
co'nprisiug  a  portion  of  the  substance  of  the  uJandulcf.  and  i  von  iUp 
t-nrue  tl^iel:l!e^.s  of  the  mucons  memln-ane  t(»  such  a  deaiv  tlr.ii.  wirhoui 
the  presence  of  a  thick  layer  of  adipose  tissue  at  these  ]H»ints,  the  stom- 
aeli  wodld  in  queiitly  ])e  found  ]iert\)rated.  On  the  sin  i'jre  of  tUe^c  ulcer- 
ations  the  adipose  tissue  exhibits  aU  the  characters  of  inflammation 
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proper  (unclear  proliferation  in  the  conjunctival  parietes).  lu  trwo  cases 
theio  was  found  a  lesion  of  the  venal  and  hepatic  parenchyma,  consist- 
ing in  a  granular  degeneration  of  the  glandular  elements.  In  the  liver, 
tlie  lesion,  as  is  usual,  showect  a  predilection  for  the  i>eriphery  of  the 
lobules  in  the  vicinity  of  the  vena  portse;  there  the  cells  were  found  in 
a  very  advanced  stage  of  granulai*  degeneration.  The  epithelium  of  the 
kidneys,  more  especially,  showed  tlie  peculiar  tumefied  troubled  apx)eai-- 
ance  already  indicated,  though  the  granular  condition  wa.s  less  marked. 
The  muscular  alterations  consisted  in  the  presence  of  numeix>us  elongated 
bodies,  very  abundant  in  the  right  side  of  the  he^art,  and  incontestably 
situated  in  the  substance  of  the  muscular  fiber.  These  bodies  are  blunt 
at  one  end,  pointed  at  the  other,  and  are  composed  of  a  regidar  mass  of 
cylindrical  cells  lying  together  in  such  a  manner  that  at  the  pointed 
extremity  there  is  only  a  single  cell,  at  the  obtuse  end  two  cells,  and  in 
the  other  part  sometimes  two,  sometimes  three  cells,  clustered  on  a 
given  segment.  It  is  surmised  that  these  minute  bodies  are  entozoa  in 
their  primary  stage  of  development 

MEASURES  FOR  THE  PREVENTION  AND  EXTINCTION  OF  RINDERPESr. 

There  being  no  remedy  known  for  this  disease,  human  intervention 
in  dealing  with  it  has  thus  far  been  necessarily  restricted  to  measures 
for  it^  prevention  and  extinction.  Most  European  governments  have 
piissed  laws  and  prescribed  regulations  for  the  purpose  of  protecting 
their  repective  countries  from  the  invasions  of  the  plague,  and  for  its 
speedy  extirpation  on  the  occurrence  of  an  outbreak.  Of  all  these 
enactments  the  regulations  now  in  force  in  the  German  Empire  ai-e  con- 
sidered as  the  most  complete  embodiment  of  the  results  of  experience 
and  scientific  investigation  in  regard  to  this  subject.  The  full  text  of 
this  law  will  be  found  in  Special  Eeport  No.  22,  recently  issued  by  this 
Department. 


EXPERIMENTS  WITH  DEPARTMENT  SEEDS. 

A  condensed  statement  of  the  results  of  experiments  with  seeds  dis- 
tributed by  this  department  is  given  below : 

WHEAT. 

Arlcansas. — ^Marion  County :  Victor — "  Extra.  Every  farmer  in  this 
section  wants  tlie  Victor.''  Yellow  Missouri,  several  good  reports.  Pu- 
laski County :  "  Some  of  the  heads  10  inches  long  and  well  filled ; 
delighted  with  this  wheat."  Drew  and  Stone  Counties:  "  Entirely  free 
from  rust,"  and  "quality  superior." 

California, — Los  Angeles  County :  Sherman — "  Fifty  bushels  per  aere ; 
first-rate ;  on  land  peculiarly  liable  to  nist  it  stood  the  test  perfectly."* 
In  Inyo,  Lake,  Lassen,  San  Diego,  San  Luis  Obispo,  Sonoma,  and 
Humboldt  Counties,  Mold's  White  Winter  yielded  from  23  to  54  bushels 
per  acre ;  quality  excellent  Less  favorable  reports  from  other  counties 
are  attributed  mainly  to  causes  having  no  particular  reference  to  this 
variety  of  wheat,  such  as  late  sowing^  miccj  birds.  &c.  There  are  no  in- 
dications of  a  liability  to  rust  Returns  from  California^  Oregon,  and 
Washington  Territory  lead  to  the  conclusion  that  the  "Mold  Wheats" 
will  be  of  great  value  throughout  the  wheat-growing  regions  of  the  Par 
cific  slope. 
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Colorai^o, — Larimer  and  Weld  Counties  report  heavy  crops  of  Im- 
proved Fife  (spring  wheat)  from  seed  Kown  in  February  and  March; 
quality  excellent.  Bent  County:  Mold's  White  Winter — "Thirty-one 
and  a  half  bushels  per  acre ;  good.  Boulder  County :  Mold's  Ked  Win- 
ter— "  Tl.  .  ry-tive  bushels  i)er  acre;  large  and  phimp.'' 

Dakota. — Lawrence  County:  Fultz — ''Sown  May  1;  one  quart  pro- 
duced one  bushel;  quality  No.  I.''  Improved  Fife  is  a  favorite.  Win- 
ter wheat  has  generally  failed, 

Georgia, — Floyd,  Jones,  and  Upson  Counties  show  a  yield  of  15  to  18 
bushels  i>cr  acre  of  Midge-Proof.  The  quality  is  reported  good,  and  no 
reference  made  to  rust.  In  Heniy  and  Lowndes  Counties  the  same 
variety  wa^s  destroyed  by  rust.  Black  Bearded,  or  Centennial,  in  Jack- 
son, Sumter,  and  Union  Counties  has  yielded  20  to  22  bushels  per  acre 
of  beautiful  grain ;  damaged  in  one  case  by  smut.  White  Australian — 
Meriwether  County  reports  a  heavj'  yield  of  fine  grain,  and  but  little 
affected  by  rust.  In  Polk  and  Sumter  Counties  it  rusted  badly.  In 
Dooley,  Jackson,  and  Pulaski  Counties  the  yield  ranged  from  12^  to  30 
bushels  per  acre ;  quality  excellent,  and  no  rust  reported.  Mr.  George 
E.  McKee,  Yaldosta,  Lowndes  County,  writes,  April  21,  ISSO : 

I  have  been  trying  experiments  with  wheat  for  three  or  four  years,  hoping  to  get 
soraerhing  that  woiiTd  prove  a  success.  I  have  made  fair  crops  from  seed  grown  here, 
but  this  season  everything,  that  which  was  acclimated  as  weU  as  the  department 
seed,  was  a  total  failure,  the  rmi  destroyinjj  the  crop.  I  mnst  give  it  as  my  opinion 
that  wheat  planted  here  is  generally  wasted.  Seed  from  Nicaragua  or  some  pmce  of 
the  same  latitude  might  do,  but  all  northern-grown  wheat  will  rust. 

Fulton  and  Pickens  Counties  report  favorably  on  Silver  Chaff.  In 
one  case  a  yield  of  34  bushels  per  acre  is  recordeil.  Xo  mention  of  rust. 
Catoosa  County :  Yellow  Missouri  shows  "  a  vigorous  growth  of  bright, 
clean  straw  and  heavy  yiehl  of  excellent  grain."  In  Baker  County  the 
same  variety  was  entirely  destroyed  by  rust. 

Idaho. — Kez  Perces  County :  Victor  Winter — "  Sown  October  5 ;  har- 
vested August  10 ;  46  bushels  per  acre;  superior  wheat.^ 

Illinois. — DeKalb,  Edwards,  Montgomery,  Ogle,  and  White  Counties 
give  moderately  favorable  reports  on  Silver  Chaff,  the  greatest  yield 
reported  being  27  bushels  per  acre.  Mary  reports  agree  in  putting 
Fultz  at  the  head  of  the  list  in  Illinois. 

Indiana. — German  Amber  and  Silver  Chaff  have  done  well  in  several 
counties.  The  almost  universal  testimony  is  in  favor  of  Fultz,  notwith- 
standing the  objections  of  the  millers. 

Iowa. — Improved  Fife  is  well  spoken  of  in  Shelby  and  Henry  Conn, 
ties.  All  varieties  of  winter  wheat  have  been  badly  winter-killed  in  a 
majority  of  counties  from  which  re]K)rts  have  been  received.  In  sec- 
tions where  winter  wheat  is  grown,  Fultz  and  Clawson  have  the  i)refep- 
ence. 

Kentucky. — Elliott,  Jefferson,  Montgomeiy,  ^forgan,  Monroe,  and  Old- 
ham Counties  give  good  reports  on  Silver  Chaff.  The  yield  in  one  case 
was  50  bushels  per  acre.  Lewis  and  Letcher  Counties  import  30  to  50 
bushels  per  acre  of  Washington  Glass.  Jefferson,  Johnson,  and  Lewis 
Counties  show  excellent  results  with  Clawson.  Fultz  seems  to  be  the 
fiivorite  in  a  majority  of  the  counties. 

Ijouisiana. — All  varieties  failed  on  account  of  rust. 

Maim. — Franklin  County:  Average  yield  of  Fultz  on  three  farms,  28 
bushels  per  acre.  "  Entire  sucress.''  Fultz  sown  in  spring  has  not  done 
as  well  as  Lost  !Nation.  The  latter  is  the  favorite  variety  of  spring 
wheat. 

Maryland.— 'OviQ  report,  from  Wicomico  County,  shows  a  yield  of  27 


Digitized  by 


Google 


486         REPOftT  OP  rtlt  OOMMlSSlO^rr.ft  op  ACWlICrrtiTURE. 

btisliels  per  aci-e  of'  Silver  Chaff.    Anioii.ir  the  older  varieties  Fnlta  is 
most  in  favor. 

2Uchigan. — l{c'];Oits  from  i^eveml  conn  ties  show  that  Silrei*  Chaff  bas 
the  prefereTice  amon*^  the  newer  varieties,  and  that  the  Clawson  is  grown 
more  extensively  than  any  otlier. 

Minnei^oia, — The  Improved  Vx'ia  has  proved  gnccessfnl  in  a  great  many 
eases.  It  is  thon<?ht  that  it  retains  the  good  qualities  of  the  old  Fife, 
and  yields  better. 

Montana,-— On^  report  from  Onster  Conntyshowsayieldof  38lmRhels 
per  aere  of  Improved  Fife. 

Xebrasl-a. — Improved  Fife  is  partienlarly  adapted  to  a  prairie  oonntry, 
where  high  winds  i)revail,  on  accortnt  of  it«  vigorous  growth  and  stiff 
straw. 

Xcw  Jerfiey, — Morris  County  makes  a  very  favomhle  report  on  Silver 
Chaff.    "Grain  large  and  plump;  quality  excellent." 

Xew  Yorl\ — KicJimond  County:  Tlie  Silver  Chaff*  is  thought  to  be  a 
very  valuable  acquisition.  A  majority  of  rei)ort.^  received  show  that  the 
Clawson  is  more  extensively  grown  than  any  other. 

North  Carolina. — Many  reports  on  Yellow  Missouri  are  very  favorable. 
Silver  ChatI  has  also  done  well. 

OJn'o. — Tlie  reports  are  very  numerous,  and  place  a  high  estimate  on 
Silver  Chaff.    Of  the  older  varieties  Fultz  is  preferred. 

Oregon. — The  IMold  Wheats,  particularly  Mold's  White  Winter,  have 
yielded  remarkably  well.  These  reports,  coming  from  eleven  couutieSy 
show  a  yield  varying  from  24  to  80  bushels  per  acre.  In  quality  the 
grain  is  unsurpassed.  All  agree  that  these  wheats  are  of  great  Value 
k)  Oregon. 

Pennmfltania, — Four  reporters  from  different  counties  have  done  well 
with  tJie  Silver  Chaii'.  The  variety  most  commonly  cultivated  is  the 
Fultz. 

TJtali, — ^fold's  White  and  Eed  Winter  WTieat^  have  done  well  in 
nearly  all  cases  reported,  and  are  likely  to  prove  very  valuable.  Yield 
from  30  to  40  bushels  per  acre. 

Virginia, — A  great  many  reports  have  been  reoeiA^ed  without  indicat- 
ing any  very  remarkable  results.  The  Silver  Chaff,  Y'ellow  IVIissouri, 
and  Victor  ha\e  done  very  well  in  some  cases,  but  the  general  prefer- 
ence seems  to  remain  with  the  Fultz  and  Tappahannoek. 

Ww^hlngton. — As  in  California  and  Oregon,  the  3Iold  Wheats  have 
given  very  heavy  yields  of  excellent  grain.  They  are  described  as  "The 
finest  wheat  I  ever  saw.^  "  The  finest  w^heat  I  have  seen  in  Washington 
Territory.^  "Yelds  fidly  one-tjiird  more  than  the  wheat  I  have  sown 
hitherto."  "  Full,  plump  grain,  5.J  feet  hi^h,  heads  5  inches  long.'^  The 
quality  of  the  grain  is  said  to  be  "  good,''  "  very  good,''  "  excellent,'' 
"  fine,'^  "A  1,"  "  tip-top,"  &c. 

While  the  Mold  Wheats  have  shown  a  remarkable  adaptation  to  the 
grain-growing  regions  of  the  Pacific  slope,  they  have  almost  without  ex- 
ception failed  east  of  the  Eocky  Mountains. "  The  reports  of  1880  on 
these  wheats  are  awaited  with  great  interest. 

West  Virginia, — Eeports  from  sixteen  counties  on  several  of  the  vari- 
eties distributed  from  this  departmerit  show  that  nothing  has  been  found 
that  will  supersede  the  Fultz  and  Clawson. 

Wisconsin, — As  a  winter  wheat  Fultz  takes  the  lead.  Eeports  on 
Improved  Fife  (spring  wheat)  are  uniforndy  favorable. 

Eeports  on  wheat  have  been  received  from  nearly  all  States  and  Ter 
ri lories,  and  from  most  of  them  in  very  large  numbers.  Fi-om  a  careful 
reading  of  all,  the  following  conclusions  are  reached : 
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l.si .  A  lui  ;l';o  purti'jn  oi'  ilifi  wlit'Jit  6^nt  oat,  probably  oiic-liiiirj fails  into 
the  iiaiuls  oi  per.50us  who  do  not  comprebend  the  aims  of  the  departmtut 
in  uuikiii^-  the  distribution,  ami  arc  iucompeteut,  through  i^iuaiaiice  or 
;  hifrlossiiess,  or  both,  to  conduct  ex]^eriiueiits  and  make  reports  of'ev4>u 
tiu*  sliulitort  vahie  to  the  de])artment.  Tliis  estiiiiate  doi^s  not  take 
iicoouutof  tlie  lar<40  number  of  tho^^e  who  uuike  no  reports.  It  is  notice- 
able that  the  reports  and  experiments  of  the  regular  correHpoudents  of 
tlie  department  are,  as  a  rule,  much  more  valuable  than  tiie  average. 
An  investi::ration  of  the  rccoixis  would  probably  make  this  very  appa- 
rent, A  distribution  conliued  to  the  regular  correspondents,  with  a  few 
exe(»ptions  in  fiivor  of  fiirmers  whose  intelligence  and  means  enable  them 
to  appreciate  and  forward  the  aims  of  the  department,  would  bring  results 
of  far  greater  value  than  a  miscellaneous  distribution. 

2d.  The  great  want  of  the  South  is  a  rustproof  w^heat.  Varieties  that 
are  generally  cultivated  in  the  Northern,  Middle,  and  Western  Stat^^i;, 
becuuse  of  their  productiveness,  and  the  quality  of  tlie  grain  are  gen- 
erally unreliable  in  the  South.  It  is  almost  certain  that  wheat-growing 
cannot  be  made  to  pay  in  the  cotton  States. 

^d.  The  prairies  need  a  winter  wheat  that  will  not  wint-er-kill. 

4th.  The  most  notable  success  has  been  on  the  Pacific  slope,  with  the 
Mohl  Wheats.  Xext  come  the  Silver  Oha^l'  in  several  Statues,  and  the 
Improved  Fife  in  j\linnesota,  Wisconsin,  and  generally  where  winter 
wlieat  fails. 

OATS. 

IlUnois, — Wliitesides  County:  From  4  quarts  Board  of  Trade  sown 
on  8  rods  of  land  5  bushels  were  harvested.    "  Very  fine. '' 

Indiana, — Bartholomew,  Delaware,  Mai  ion,  and  Posey  Counties  re- 
port favorably  on  Board  of  Trade  oats.  Yield  from  35  to  C2  bushels 
per  acre.  '^Mueh  better  than  other  oats."  *'Free  of  nist;  stand  up 
well ;  ripen  ten  days  earlier  than  other  oats.'' 

loxca, — Cherokee,  Smith,  and  Washington  Counties  report  heavy 
yields  of  Board  of  Trade  oats.  "  Common  oats  yield  about  20  bushels 
per  acre."  '*  Straw  coarse  and  very  strong.  Becommend  these  oats  be- 
yond all  others." 

JS'cHtMr/ry.— Butler,  Clinton,  and  Todd  Counties  give  good  reports  on 
Board  of  Trade  outs.    Yield  40  bushels  per  acre.    Quality  good. 

Michigan. — Genesee  and  Ouron  Counties:  Board  of  Trade — "Excel-' 
lent"    '^  Full  lo  per  cent,  blotter  than  Norway  on  same  soil." 

Minnesota. — Reports  from  several  counties  on  Board  of  Trade.  All 
very  favorable. 

Missotiri. — Board  of  Trade  from  4G  to  53  bushels  per  acre.  "Take 
less  time  to  mature  and  .>it  Id  more  than  any  other,  and  better  in  eveiy 
respect."    "  Stalk  stiff,  not  liable  to  lodge." 

A'iic  Eampnliire. — Board  of  Tjado — Sullivan  County — 6  bushels  from 
4  quarts  sown.  Weigbetl  37  pounds  to  the  bushel;  grew  taller  than  na- 
tive <.-U  -,  and  were  ten  days  earlier. 

XiH' r/i't'scii. — 3Ieicor  County:  Board  of  Trade — "CUowth  vigorous. 
Weiglit  3G  jmunds  ])er  bushel.    An  acquisition." 

New  lo/'A-.-i-Keports  from  Allegany,  Cayuga,  Chautauqua,  Oisego, 
and  Vrayne  Coiuities  on  Board  of  Trade  oats  all  favorable.  Weight  3S 
to  to  pounds  per  bushel.  "  Free  from  rust  and  not  damaged  by  insects." 
"Straw  biight-yellow,  free  trom  rust,  while  other  varieties  were  both 
n:sty  and  smutty." 

Ojyy/6>i?.— Linn  County :  Board  of  Trade — "  Lai'ge,  heavy  grain,  weigh- 
ing 42  pounds  to  tha  buskdl." 
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Penmylvania. — All  reports  on  Board  of  Ti^e  favorable.  Lackawaoa 
County:  ''Straw  stiff  und  heads  well  fil]ed.  Yield  abo\e  the  average. 
Think  this  a  fine  variety." 

Utah. — Summit  County :  Red  Rust  Proof—"  I  consider  them  by  far 
the  best  oats  we  have  had  in  thin  part  of  the  country." 

Washington. — Snohomish  County:  Red  Bust  Proof— "  Straw  short  and 
stiff,  with  lar^e  heads.    Weight  40  pounds  per  bushel." 

Idaho. — Ada  County :  Board  of  Trado> — "  125  bushels  per  acre.  Grew 
4J  feet  high.    Some  heads  maturing  194  perfect  grains." 

"^ Indian  Terrifort/.— Board  of  Trade — "Fine  growth.  Very  prolific 
Suitable  for  this  section." 

G.  Damkoehler,  Clarence,  Shelby  County,  Missouri,  writes,  April  5, 

1880: 

I  had  6  acres  winter  wheat,  6  acrP8  spring  wheat,  and  18  or  20  acres  of  common 
oats  destroyed  by  cbinch-bu^.  They  did  not  touch  my  Chinese  Hulless  oata.  ITiis 
may  be  owing  to* the  oily  coating  of  the  latter.  They  wiU  be  of  great  value  on  this 
account  if  they  can  be  accliuiatized. 

WilUam  Trenholm,  Summerville,  Charleston  County,  South  Carolina : 

In  our  section  of  country  we  are  obliged  to  prepare  in  advance  against  rust  by  sow- 
ing cow  pease  fertilized  wiih  a  mixture  of  German  potn«h  salt  {Kainit)  our  phosphate 
rock  and  marl.  I  apply  about  400  pounds  per  acre.  The  pease  are  sown  broadcast  in 
June  and  allowed  to  grow  until  the  first  frost  of  the  winter  turns  the  leaves.  They 
are  then  plowed  in  and  oats  or  wheat  broadcasts  over  the  land,  about  2^  to  3  bushels 
per  acre.  Oats  planted  in  this  way  are  seldom  affected  by  rust,  but  have  been  this 
year  more  than  usual.  The  only  oat,  I  think,  that  we  can  raise  in  this  State  with  any 
chance  of  success  is  the  Red  Kust  Proof,  and  even  this  has  rusted  in  some  part«  of  the 
State. 

BARLEY. 

Dakota, — Bon  Homme  County :  Nepaul  or  Beardless — "  The  best  bar- 
ley I  ever  saw." 

Minnesota. — Meeker  County:  Mensury — "Excellent.  Excited  the  ad- 
miration of  every  one."  Freeboni  and  Utter  Tail  Counties  report  the 
Nepaul  or  Be-ardless  barley  badly  blighted. 

Nebraska. — Nei)aul  or  Beardless :  '*  The  best  barley  raised.  Hardy, 
heavy,  and  stiff  straw  and  rich  berry." 

New  Hampshire. — MeiTimack  County :  "  Promises  to  excel  anything 
known  in  this  county  in  quality  and  quantity." 

.  Washington. — Snohomish  County  :  Nepaul  or  Beardless — "Weighs  50 
pounds  to  the  bushel.    The  finest  vari(*ty  of  barley  I  ever  saw." 

Wisconsin. — Sheboygan  County:  ISIepaul  or  Beardless — "Blighted 
badly." 

BUCKWHEAT—SILVER  HULL. 

Mr.  Thomas  TV.  Beatty,  Conwayboro',  S.  C,  writes,  March  11, 1880: 

Last  summer  you  were  kind  enout^h  to  send  me  4  quarts  of  buckwheat  to  plant  a9 
an  experiment.  At  my  reqju'st,  (Japt.  G.  Gilbert  (of  BucksviUe)  planted  3  quarts  of 
this  seed,  on  what  we  call  K(^c<md  lowlands,  ihat  is,  neither  bigh  n*ir  low  landa.  Tho- 
ground  was  plowed  nnd  well  pulverized  willi  the  bari-ow.  The  seeds  wore  sown  as  ioi- 
h>ws:  1  quart  on  20tli  of  July,  1  quart  on  1st  of  Aiij^ust,  and  I  quart  on  lUih  of  Au- 
gust. "While  the^r.iin  was  in  .i  ri}K*ninj;staj;o  a  sturui  beat  andtanjjled  it  very  much, 
so  that  Captain  Gilb'ji-t  thinks  bo,  in  this  way,  lost  from  2  to  3  bushels.  The  3  quarts 
yielded  7  buKhnls  of  full,  heavy  buckwln*at.  Tlie  (piantity  of  laud  planted  was  one- 
eighth  of  an  acre.  Tlu;  yield  was  at  lh<^  rate  of  50  bushels  i>er  acre,  and,  but  for  tho 
storm,  would  have  been  at  tho  rate  of  72  bushels  per  acre. 

There  is  no  reason  why  the  best  of  buckwheat  should  not  be  grown  abundantly  in 
these  Southern  States,  as  the  ground  may  bo  prepared  and  the  seed  sown  after  tho 
other  usual  crops  are  laid  by. 

Captain  Gilbert  Miiuks  the  seed  planted  on  the  20th  of  July  did  better  than  that 
planted  on  the  lOth  of  An^nst.  8o  we  conclude  the  proper  time  'or  planting  bt^ck- 
whoat  (as  far  soTith  as  this)  is  from  the  2Uth  of  July  to  the  Ist  of  August.  The  gram 
Wtts  gftthered  the  firat  week  in  October, 
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UPLAND  EIOE. 

Samuel  A.  Cool;,  Milledgeville,  Ga.,  writes: 

The  cuUivatioii  of  uplaud  rico  will  be  a  feature  of  S<»nfhom  fnrmiTi*»ere,TnnTjyyonr8, 
for  it  has  already  pn)veii  vei'y  profitable  to  iiumy.  Juue  plant iiii*  i>  l>i  eutuing  eom- 
raon,  aud  any  valuable  crop  that  will  permit  of  Buch  late  plautiug  must  be  au  aequi- 
Bition.     Its  straw  makes  the  finest  of  forage. 

J.  L,  Caldwell,  Marlin,  Fulls  County,  Texas,  writes: 

With  proper  management  and  a  good  season  a  fair  crop  could  be  made,  but  it  could 
hariUy  be  made  protiiable  in  ths  section  and  with  oar  irr«*«fnlar  8^ asous  as  a  market 
crop.  Farmers  mi^ht  do  well  to  raise  it  for  home  use.  Kiee  cau  never  compete  with 
cotton  in  Texas. 

POTATO. 

Alabama. — Eeporta  from  all  sections  of  the  State  pnt  a  high  estimate 
on  the  Beauty  of  Uebron.  In  earliness,  yield,  and  quality  it  is  uiisnr- 
passed.  Potatoes  are,  as  a  rule,  cultivated  only  for  family  use,  and  the 
seed  is  generally  obtained  from  the  North.  It  is  thonght  that  when  a 
supply  of  the  lieanty  of  Hebron  cau  be  secured,  it  will  supplant  the 
Early  Rose,  which  is  how  the  leading  variety.  Potatoes  requiring  a 
long  season  to  «»ature  are  not  reliable. 

Arkamas. — Reports  do  not  diifer  materially  from  those  received  from 
Alabama.  In  all  of  the  Southern  States  great  diiliculty  is  exi)erienced 
in  keeiung  homegrown  seed  for  planting.  The  only  f)rdcticable  method 
reported  is  to  plant  the  ripened  tubers  of  the  first  crop,  and  raise  a  sec- 
ond crop  to  be  used  for  planting. 

Florida,  Georgia.  Louisiana,  Mississippi,  T^orth  Carolina,  South  Car- 
olina, Texas,  and  Virginia  all  give  reports  similar  to  the  above. 

liUnois. — A  great  many  reports  are  nearly  unaninious  in  favor  of  the 
Beauty  of  Uebron.  "Rii)ened  12  days  before  the  Early  Rose.  Quito 
an  acquisition.''  '*  Matured  in  13  weeks."  *'  Quality  unsurpassed."  "  Fine 
large  tnbers;  mnch  better  that  Early  Rose."  ''Undoubtedly  su])erior 
to  anything  I  ever  saw  in  this  country."  "Valuable  acquisition;  two 
weeks  earlier  than  Early  Rot^e."  ''One  week  earlier  than  Early  Rose; 
good  keeper  and  very  prolific;  a  valuable  addition  to  our  potato  list." 
''I  consider  them  too  precious  to  eat,  so  1  cannot  give  the  quality." 
^'Good  the  entire  year,  while  the  Early  Rose  is  nnfit  for  table  in  winter 
and  early  spiing." 

These  extracts  from  reports  received  from  Illinois  are  similar  to  hun- 
dreds of  otliers  i)n  record  from  Indiana,  Iowa,  Kansas,  Kentucky,  Maine, 
Maryland,  Massachusetts,  Michigan,  Minnesota,  Missouri,  Montana,  Ne- 
braska, New  Hampshire,  New  Jersey,  New  York,  Ohio,  Oiegon,  Pennsyl- 
vania, Rhode  Island,  Tennessee,  Vermont,  Washington,  and  Wisconsin. 
The  testimony  of  a  great  number  of  farmers  in  all  i)arts  of  the  country  is 
nniform  concerning  the  m*^rits  of  the  Beauty  of  Hebron,  aud  leaves  no 
room  for  doubt  that  it  will  supersede  the  E  rly  Rose  as  the  latter  took 
the  place  of  the  Early  Goodrich  and  other  eaily  varieties  commonly 
cidtivated  fifteen  or  twenty  years  ago. 

Good  repoits  have  been  rec'cived  from  some  of  the  late  varieties  sent 
from  the  dejiartinent,  but  their  success  has  been  small  in  comparison 
with  the  Beauty  of  Hebron.  This  is  probably  owitig  less  to  any  defects 
ia  the  varieties  distributed  than  to  the  fact  that  the  list  of  fir.^t  rate  late 
varieties  is  already  adequate  to  the  wants  of  all  sections. 

3Ir.  Hillary  Ryan,  Caldwell,  Burleson  County,  Texas,  says: 

The  Beauty  of  Hebron,  whieh  you  sent  mo  two  years  a<i:o,  ontyiehls  any  other  potato 
that  I  have  seen  in  our  country.    I  think  jt  will  prove  vciy  \  alaalde.     \N'e  cau  plant 
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lu)  liolatu  iu  tlijs  rlimntc  tluit  is  not  i«arly,  and  the  earlier  the  Ixitor.  Four  ; .  arsair.. 
I  T^laiited  EaiU  llo-v  ai'd  Karly  GiKxhua  ou  tlio  l^t  of  April,  and  in  a'lx  v.'Ork-i  we  had 
])6iatoio  ir.v.'ii  t"li«Mii  i.".rL;ciM5onL:ii  tor  \hv  taVdc.  Peavli  Blows  do  not  lunkc  auyiliiii^  liero 
htii  viiH'M.  I  luiNc  lu^vor  known  tlum  to  pnxlact^  u  single  potato.  They  a!ioj:  out  as 
tli«iij;;ii  thy  ^\ilulu  uiaLc  luhns,  but  che  Hjuout  cuixios  up  tiirou-^D.  the  ijiouiul  and 
uiiit.'-.-^  a  lM;^i'  vine. 

roi:*n»rs  i^aNt'  f'ot  V^'ii  rjii-^t'd  l'<^ro  much  for  niarliet,  nut  I  hope  that  our  cinintrv 
^ill  .>jo;mi  sliip  l;n;;  fina!i{iii''s.  AVo  raise  laijrer  ]u.tatoo8  here  thiia  auy  I  have  ^rti 
iuiin.ri.d.  Jii'd  Uu-y  an'-  ready  for  market  by  the  middle  of  May. 

Ljjx rimeui  of  (ttorye  li.  FivmUf  Loudvtn  Count tf,    I'irglnia. 

Yield  in  poe.nd*. 

1  row,  without  mannre INi^ 

1  row,  ashes  in  l)ottoiii  of  hill ..-..- - .,  IM* 

1  row,  ashes  on  tup  ot'liili  after  covering IPJi 

1  row,  phas'tT  in  lottom  of  hill , r30i- 

1  row,  jdasteron  top  of  hiil  after  coverinj^ K}(H 

1  row,  Peruvian  j;uano  in  bouom  rf  hill  , 10-2^ 

1  row,  Peruvian  t'uano  on  tr»p  of  hill  after  covering 115| 

1  row,  "dissolved  hone"  in  bottom  of  hill 139 

1  row,  '"dissolved  bone"  on  top  of  hi  11  after  covering ^..  118 

1  row,  hen  manure  in  bottom  of  hiil 115 

1  row,  hen  manure  on  top  of  hill  after  covering 93 

1  row,  Powell's  Fevrili/er  in  bottom  of  hill 117 

1  row,  Powill's  lertiiizer  ou  top  of  hill  after  covering 96 

The  rows  were  all  of  equal  lenjzth.  Tlio  quantity  of  manure  used  on  each  row  was 
on©  half  gallon.  The  bono  cost  $10  per  ton,  guano  $f>5  per  ton,  Powoirs  Fertilizer  $16 
per  ton. 

Powell's  Fertilizer  was  composed  of  300  pounds  dissolved  bone,  50  pounds  magnesift, 
30  pounds  ammonia.  50  pounds  potash.     Cost,  $1-2;  mixing,  .$1 ;  tMal,  $13. 

The  months*  of  July  and  August  were  very  dry.    Hcarceiy  any  rain. 

ARTICHOKE. 

J.  M.  PefTer,  Little  Traverse,  Mich.,  writes,  April  7,  1880: 

I  have  just  dug  the  Red  Brazilian  artichoke.  They  are  much  larger  than  the  tnbera 
sent  from  the  depnitiu^  nr,  and  yield  enormously.  From  nine  stalks  I  got  more  thau  a 
bushel.    This  iiulieates  a  yield'of  8U0  to  1,000  bushels  per  aci-e. 

Martin  J.  Barker,  Bismarck,  Yermilliou  County,  Illinois,  writes,  May 

30,  18S0: 

My  success  with  the  Red  Brazilian  artieh(dtes  sent  to  me  from  your  department  was 
very  satisfactory.  1  ]>l anted  one  row  three  rods  lonjf,  hills  three  feet  apart,  one  eye 
to  a  hill.  8oil,  li;;ht  o!;iy,  well  manured,  and  would  produce  75  bushels  c<jm  to  the 
acre.  Dug  nty  artu  hokes  about  the  middle  of  April  and  measured G  bushels,  making 
a  yield  of  l,f>i''0  biislu'ls  to  the  acre.  A  great  many  were  left  in  the  ground,  as  (he 
fll)routs  clearly  imlica^e.  I  think  they  could  be  nmde  to  yield  2,000  bushels  to  the 
acre.  I  lind  that,  ealen  raw,  they  are  equal,  in  their  way,  to  turnips,  and  served  up 
like  new  potatoes,  they  come  in  as  such  any  time  from  November  to  the  middle  of 
May.     Horses,  cows,  pig^,  and  sheep  eat  them  with  a  relish. 

B.  M.  Long,  Peoria,  Union  County,  Ohio,  writes,  April  16, 1880: 

From  two  quarts  Brazilian  artichokes  planted  last  spring  I  plowed  up  yesterday  6 

bushels.     Horses,  caUie,  ami  hogs  all  relish  them. 

Jolin  P.  ]McClearn,  Bridgeton,  Pa.,  writes,  March  5,  1880: 

Thirteen  hills  Red  Brazilian  artichokes  produced  one  bushel,  at  the  rate  of  500 
bushels  i-rr  vvw.     I  lliiuk  that  in  a  good  season,  on  moderately  good  gi'ound,  I  could 

raise  fcOU  or  l,'V)i»  huMicls  per  acre. 

L.  Claiblc  Laclu  eoth,  Waverly  Mills,  Georgetown  County,  South 
Carolina,  writes,  February  10,  1880: 

The  Red  P.razilian  artichokes  wero  plant^'d  Ftd)ruary  15  on  rich,  Randy  land,  well 
numured.  Hills  :;  j\><'t  <ach  way.  They  grew  7  feet  iii^^h  and  covered  the  whole  space 
\kK  weru  rows.  Dug  ihem  November  xO.  Yield  (>«iuartri to  the  hill,  about  1,000  bu»tials 
per  acre. 
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l/akfmfl.— Cliambers  Oouuty :  Eeil  Brazilian,  1,000  busliel^  per  acre. 
"As  a  crop  lor  hog-leetl  they  cannot  be  excelled.^' 

ArJiansas. — Columbia  and  Prairie  Counties:  lied  Brazilian,  <^ Yield 
ix^maricable.'^'    "Attmctinf^  a  great  deal  of  attention  here.*' 

iJnUfornia» — Calaveras,  Contra  Costa,  and  San  Mateo  Counties  give 
good  ivports  ou  the  lied  Brazilian.  Promise  moHt  won<hAiful  residtti  in 
the  way  of  feed.  Thluk  they  would  yield  4^000  bushels  per  acre  with 
good  management. 

Florida, — Sumter  Couuty:  Red  Braziliau,  1,200  bushels  per  acre. 
"Undoubtedly  the  best  food  for  i>ork  that  can  be  raised  in  this  countiy. 
Too  sandy  for  corn.'' 

Indiana, — Decatur  County:  Eed  Brazilian,  "Tliey  will  supply  a  long- 
felt  want  of  the  American  husbaudnian,  in  keeping  hogs  free  fVom 
diseases,  which  have  made  their  appearance  since  the  destruction  of  our 
forests.     Soil  and  culture  same  as  for  Irisli  potatoes.^' 

Indian  Territory. — *'The  Eed  Brazilian  artichoke  is  a  wonder  and  a 
blessing  to  farmers.  From  13  hills  1  raised  2  bushels,  from  soil  nearly 
hot  enough  to  roast  an  (^gg,'''^ 

Kentucky. — Livingston  County:  Red  Brazilian,  "74  bushels  from  2 
quarts.    Soil  and  culture  same  as  for  Irish  potatoes.'' 

Michigan. — Little  Prairie,  Konde  County:  Red  Brazilian,  "1,100 
bushels  per  acre."    Barry  County :  "5 J  bushels  from  1  quart  planted.'^ 

Missouri. — Audrain  County:  Red  Brazilian,  "9  bushels  from  1  quart, 
1,000  bushels  per  acre.    Beats  the  world  for  yield." 

Nebraska. — Sarpy  County:  Red  Brazilian,  "GOO  bushels  per  acre. 
Will  be  a  valuable  substitute  for  corn  in  feeding  hogs.'' 

Texas. — ^Fannin  County:  Red  Brazilian,  "The  best  I  ever  saw  in  any 
climate.'' 

West  Ftr^mttL— Gilmer,  Harrison,  and  Randolph  Counties :  Red  Bra- 
zilian, average  yield  r^fc  the  rate  of  050  bushels  per  acre.  "Season 
very  dry.    The  crop  would  have  been  doubled  with  rain." 

Wisconsin.— CliXYk  County:  Red  Brazilian,  "Hogs  prefer  them  to 
com." 

The  culture  of  artichokes  for  stock  feeding  is  attracting  much  atten- 
tion. They  flourish  in  a  wide  range  of  soils  and  climates,  and  may  be 
expected  to  come  into  general  use  for  stock  feeding,  particularly  in  sec- 
tions where  c^m  does  not  flourish.  An  important  element  of  their  value 
for  swine  is  in  their  availabilitj^,  where  the  ground  does  not  remain 
frozen,  dming  the  entire  winter  and  spring,  without  any  cost  for  har- 
vesting. \ 

FORAaE  PLANTS. 

John  W.  Robson,  Cheever,  Dickinson  County,  Kansas,  writes: 

I  have  l>een  experimenting  largely  in  forage  plantB  tlie  past  two  years.  Among  the 
mlHetS;  the  Common  Hungarian,  Gorman  or  Goklen,  and  French  give  large  returns  in 
hay  and  for  soiling.  Lucerne  or  Alfalfa  does  well,  giving  from  two  to  three  cropa 
during  the  Reason.  Red  clover  is  a  success.  Among  the  gi-asses,  Orcbaixl  grass  {Vac- 
tyUs  tjhmevala)  suits  lliis  latitude  hotter  than  any  otlier  grass  I  have  tcHted,  aft'ording 
goodgrarinrij  at  all  soasons  of  the  year,  and  witnstauiling  drought  well.  On  the  up- 
lands it  is  always  green  and  very  hardy,  more  so  than  our  native  gras^^ps.  Timothy 
{Phlfnm  pratense)  gives  a  good  crop  of  hay  in  June,  but  we  cannot  depend  upon  it  for 
grazing  purposes  if  the  summer  is  dry.  This  seaaon  the  Timothy  pastures  were  brown 
Irom  July  till  October;  now  they  are  green.  Blue  grass  (/'oa  prateims)  is  not  a  suc- 
cess in  tliis  part  of  Kansas.  In  dry  seaijous  it  does  not  grow  higher  than  Buffalo  grass, 
and  soon  becomes  brown.  In  damp  situations,  on  river  or  creek  bottoms,  it  thrives 
well,  but  on  the  uplands  it  does  not  sustain  its  eastern  reputation.  Red  Top  {AgrosHs 
vu^ariif)  is  valuable  when  grown  in  dry  runs  or  swales. 

The  farmers  of  this  county  wiU  be  compelled  to  turn  their  attention  to  the  cultiva- 
tion of  artificial  pastures.  The  area  of  prairie  pasturage  ia  rapidly  diminishing,  hence 
the  necetaity  for  ouUiTating  the  tame  irroMM. 
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Pearl  millet 
A.  P.  IlMllock,  Le  "Roy,  Medina  Coanty,  Obio,  writes: 

Tbi*  P»'arl  niillvt  (li«l  not  f»rove  satisfactory  with  me.  This  was  partially  dne,  Low- 
ever,  to  tlio  extremely  nnftivorable  season,  aa  the  seed  did  not  ^^eruiinate  f<»r  nearly  or 
quite  a  month  after  plautiufi:,  and  then  the  plants  made  so  slow  a  gi'owth  that  only 
one  crop  was  harvested,  and  that  late  in  September.  No  shoots  were  sent  out  after 
cutting.  The  soil  was  a  sandy  loam  with  clay  subsoil.  Methotl  of  planting,  in  drilla 
:i]  feet  apart  and  plants  1  foot  apart  in  the  row.  Cultivation  same  as  corn  in  same 
field  received.  Land  not  very  rich,  but  kept,  entirely  free  from  weeds.  I  raised  2  acres 
of  com  fudder  in  same  tield  with  better  results  as  to  yield,  and  stock  eat  it  much  more 
readily  than  the  millet.  It  se^nis  to  be  somewhat  coarse  and  wiK)dy,  which  may  be 
due  to  its  unusually  slow  jx'owtli  and  maturiujij.  lam  incliued  to  think,  however, 
that  corn  fodder,  of  the  sweet  variety,  if  properly  grown  and  cultivated,  is  superior 
as  a  fora«;e  plant  for  our  soil  and  climate. 

•W.  F.  Morrows,  Somerset,  Ilillsdale  County,  Michigan,  writes  sub- 
stantially as  above. 

John  Whitely,  Shirley  Yilla^c^e,  IVIass.,  writes,  March  6, 1880: 

The  seed  was  sown  May  *22  in  diills^O  inches  apart,  and  thinned  out  to  12  inches 
between  the  plants  8o<m  after  they  started.  The  plants  grew  rapidly  at  first,  but  the 
cold  weather  of  June  checked  their  growth.  About  the  1st  of  Juljr  they  took  a  st>art 
and  grew  vigorously  till  September  21,  when  wro  had  a  smart  frost. 

The  seed  was  sown  at  tlie  rate  of  4  pounds  to  the  aero;  one  pound  is  enough. 
Commenced  to  thin  nixain  and  feed  about  the  1st  of  August,  when  the  product  would 
have  been  al»<mt  iio  tons  to  the  acre  in  the  green  state.  It  was  in  the  oest  condition 
to  feed  at  this  stage,  though  the  yield  would  have  been  46  tons  per  acre  at  a  later 
period,  and  much  more  if  the  weather  had  been  favorable.  The  ground  is  a  sandy 
loam,  and  was  highly  manured  with  8uperpho«i)hate,  muriate  of  potash,  and  pidvor- 
ized  cow -hoofs. 

Nothing  is  raised  in  these  parts  that  cattle  Tvill  eat  with  greater  relish  while  it  ia 
green  and  tender.  Our  experiment  was  not  sntlicientl^v  thorough,  perhaps,  to  enable 
us  to  form  a  very  accurate  conclusion  as  to  its  nutritive  qualities.  If  to  be  cut  for 
hay,  it  is  best  wlien  two-thirds  grown. 

C.  G.  Waller,  Greenwood,  Abbeville  County,  South  Carolina,  writes: 
"The  Pearl  millet  is  a  success.    The  very  thing  we  need.^ 
Samuel  Gross,  Landisville,  Atlantic  County,  New  Jersey,  says': 

The  millet  seed  was  sown  about  the  15th  of  May  in  rows  3  feet  apart,  and  the  plants 
2  feet  in  the  row.  The  plants  did  not  make  much  headway  until  the  second  hoeing. 
After  that  they  grew  very  r}ipi<lly.  When  about  3  feet  high  I  commenced  fee<ling  to 
hors«'8  and  cows.  Uoth  seemed  to  relish  it  better  than  corn-fodder.  The  second 
growth  was  cut  when  about  <)  feet  high.  Aft^r  diying  a  short  time  it  was  tied  in 
small  bundles  and  shocked.  I  am  now  (February  2)  ftieding  it  to  horses  and  cows, 
al>er  running  it  thron<;h  a  fodder-cutter.  On  the  whole  I  think  it  is  a  success,  and 
will  conti"ue  to  cultivate  it.  It  ha«  been  said  tliat  the  seed  would  not  mature  in  this 
latitude,  but  a  part  of  a  row  h'lt  rewarded  me  with  fully  ripened  seed.  I  would 
furthi'r  say  that  the  laud  was  only  moderately  fiTtilized,  my  intention  being  to  treat 
the  millet  iu  my  dist  experiment  about  as  1  do  com,  and  to  compare  uote3, 

A.  G.  mil,  nalfrock,  Mercer  County,  Missouri : 

It  ])roves  to  bean  excellent  fodder  for  all  kinds  of  stoch  It  is  a  good  pasture  fot 
hees  when  in  bloom.  They  can  gatlier  bread  from  it  fjisterb  iian  from  any  other  plant* 
I  cultivated  once  with  the  hoe.     Seed  rii)ene«l  October  ir>.     Heads  12  to  16 inches  long. 

H.  Caswell,  Tgo,  Slinsta  County,  California: 

Sowed  May  29,  in  drills  IH  inches  apart,  in  clay  soil.  The  ground  was  new  and  not 
mjinnred.  I  cut,  on  Seplember  15.  at  the  rate  of  .31  tons,  072  pounds  of  ^arreen  fodder 
])er  ncre.  I  tliink  it  was  cut  too  kite,  as  it  did  not  sprout  again.  It  would  bo  a  great 
t'rod  for  hi'cs,  as  tiiey  worlird  on  it  in  i^rcat  numbers.  Horses  and  cattle  seem  very  fond 
of  it.  It  will  not  ni.iinro  hero  without  irrigation,  which  wiU  bo  a  drawback  to  ita 
cOiuiLg  into  general  u.>e. 

Alfalfa. 
jilr.  T.  F.  ]\reeco,  Livin.cjstou,  Polk  County,  Texas,  writes,  May  4, 1S80: 

I  sowe^i  alfnlfa  in  An«^nst  Inst,  or  So]itember,  with  turnips  and  black  winter  oats, 
all  iu  driliS.    The  ground  was  previously  well  prepared  and  highly  mammMl.    l*n>^ 
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cured  a  fine  stiuid  of  oats,  tnniips,  and  clover,  all  of  which  grew  finely  nntil  the  24th 
of  December,  when  wo  had  it  '*  Norther"  of  such  severity  as  to  kill  the  oats,  and  in- 
jui-e  the  tnruii>s  and  otluT  ve^^otation.  The  clover  was  not  checked,  is  now  in  full 
bloom,  and  i)resentci  aei*^htly  appearance.    1  am  well  pleased  with  it. 

A  sample  of  alfalfa  in  bloom,  showing  a  very  luxuriant  growth,  accom- 
panied this  letter. 
H.  Eyan,  Caldwell,  Buileson  County,  Texas,  TVTites : 

California  clover  is  giving  good  natisfaction  in  our  county  for  winter  pasture.  "We 
have  nothing,  perhaps,  as  good.  The  Rescue  grass  was  doing  well  in  our  county,  but 
the  grasshoppers  three  or  four  years  ago  entirely  destroyed  it. 

Franklin  Doswell,  Esq.,  Jacksonport,  Ark.,  wi  ites,  April  30, 18S0 : 

In  March,  1?78,  I  received  from  the  ACTicultural  Department  at  Washington  a  small 
package  of  alfalfa  seed.  I  sowed  it  about  the  1st  of  April  of  that  year  in  alluvial 
Boil  with  a  clay  subsoil,  with  a  fertility  of  40  bushels  of  corn  to  the  acre.  The  soil 
wa-s  well  prepared  by  deep  plowing  and  harrowing.  During  the  first  year  the  natural 
grasses  apparently  choked  out  the  alfalfa,  it  becoming  of  a  pale-green  colir.  Tho 
winter  of  1678-71)  was  quite  severe  for  this  latitude,  and  the  alfalfa  was  killed  down 
to  the  ground.  As  early  as  Febniary,  1879,  it  made  its  appearance  above  tho 
gi-ound,  long  before  any  of  the  natural  grasses  or  weeds.  lu  March,  lf^9j  there  was  a 
severe  spell  of  weather,  which  did  not  affect  the  alfalfa  otherwise  than  to  chock  its 
giowth.  It  puti  up  ahead  of  the  natural  growth  of  the  soil,  and  choked  out  the  latter. 
By  the  middle  of  May  the  alfalfa  was  ready  for  mowing,  but,  desiriug  to  save  th«8ee4, 
it  wab  not  mowed.     It  was  mowed,  however,  twice  duiing  the  sunuu^r  without  injury. 

The  winter  of  1879-^80  was  very  mild  for  this  climate.  The  alfalfa  remained  green 
and  fresh  during  the  winter,  and  continued  to  grow  during  warm  spells  of  weather. 
By  the  Ist  of  April,  1880,  it  was  ready  for  mowing,  and  was  thereafter  mowed,  from 
day  to  day,  for  soiling  milch  cows.  At  this  date,  April  .SO,  I  am  movviug  over  it  tho 
second  time.  It  comes  early,  the  growth  is  rapid,  and  the  yield  abundant.  Horses, 
cows,  and  hogs  eat  it  with  avidity.  It  is  not  more  difficult  to  cure  as  hay  than  red 
clover,  and  is  equally  as  good.    It  is  easily  eradicated  if  desired. 

The  chief  difficulty  to  be  apprehended  in  cultivating  this  crop  is  to  secnro  a  stand 
during  the  lirst  summer.  It  is  probable  that  sowing  early  in  the  fall  would  obviate 
that. 

Egyptian  rice-corn. 
J.  H.  Kranclier,  Millheim,  Austin  County,  Texas,  writes : 

The  production  of  forage  plants  suited  to  the  climate  of  the  extreme  Southern  States 
is  of  vital  importance.  Tho  great  summer  heat,  its  long  duration,  and  the  always  re- 
curring droughts  are  fatal  to  many  plants  on  which  fanners  of  more  northern  latitudes 
rely  for  forage.  Your  department  cannot  better  aid  the  southern  farmer  than  by  dis- 
tributing suitable  forage-plant  seeds.  With  the  exception  of  Bermuda  gi'ass,  which 
can  only  be  considered  a  summer  pasture  grass,  and  the  Johnson  grass,  which  is  only 
suitable  as  a  soiling  plant  on  large  stock  farms,  there  is  scarcely  a  perennial  plant 
suitable  for  forage  that  will  withstand  our  summer  heat.  Hence,  our  main  reliance 
is  on  annuals,  particularly  the  sorghum  family. 

With  a  view  to  meeting  tlie  want  above  referred  to,  th«  department 
Ixas  made  a  liberal  distribution  of  seed  of  the  rice  or  Egyptian  com,  and 
other  varieties  of  sorghum.  Alfalfa  has  also  been  introduced  in  many 
sections  where  it  has  not  heretofore  been  grown,  and  reports  thus  far 
indicate  ^t-s  success.    (See  letter  from  Polk  County,  Texas.) 

W.  Bomer,  of  Helotes,  Bexar  County,  Texas,  reports  as  follows: 

Planted  on  the  27th  of  March  in  drills  3  feet  wide,  dropping  seed  15  inches  apart, 
two  seeds  in  a  hill.  Intentionally  this  crop  received  no  better  cultivation  tlinu  the 
crop  of  Indian  com,  which  was  two  horse  hoeings  and  onp  hand  hoeing,  no  fertilizer 
nse<l  nor  required.  The  crop  was  cut  on  the  Krtili  of  July,  producing  10  bushels;  area 
planted  was  ono-tifth  of  an  acre  This  corn  prochices  more  suckers  thau  Indian  com. 
JSxperimented  on  two  rows  by  depriviug  them  <>f  the  suckers ;  no  perc*^pril»le  ditler- 
enco  in  the  size  or  amount  of  the  grain  in  the  plants  that  were  suckeretl  irom  those  tbat 
were  not;  but  the  suckers  each  produced  a  head  or  ear  of  about  a  quaiter  size  of  that 
pnKluced  by  the  main  stalk. 

This  cereal  is  very  suitable  to  Western  Texas ;  it  has  one  serious  drawback  in  tho 
weevil.    Thirty  days  after  thrashing  the  whole  grain  was  full  of  weevil ;  the  birds  also 
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c  omujil  dopi'ed.itions  on  the  ripeninpr  grain,  which  might  not  he  serious  if  planted  iB 
larger  uivaB.  Had  it  gnmiid;  the  dour  is  inferior  to  wheat,  but  superior  to  ludian 
4M>rii.  The  Iuill;iii  ((irn  in  t]ie*8aino  field  and  with  the  same  cultivation  produced  from 
•JO  10  St  buslu  is  (-.holU'd .  to  In  •  acre.  Ti>i.s  was  not  a  full  crop.  It  fthould  have  beeu 
lici'i  ly  (lonlile  the  Miiaiitity.  The  cause  of  this  was  the  aoil  being  ho  dry  irom  the  nine 
niOHThs'  dron;;ht  of  hfst  yenr,  the  li^ht  rains  of  this  spring  not  Kjitnratin'X  tlie  ground 
snliieieiitly,  not  p«iieiratin;L;-  mure  thau  12  inchea ;  beueath  that  it  was  dry.  The  Egyp- 
tian corn  is  preferable  to  Indian  com. 

F.  A.  Eew,  of  Urbana,  Dallas  County,  Missouri,  says: 

Lust  season  I  planted  tlie  China  corn,  or  Brown  Doura,  in  drills,  and  cultivatetL 
The  yield  was  V^  per  cent,  more  than  Indian  com  treated  in  the  same  way.  Stock 
ate  it  ravenously ;  and  in  the  milk  and  butter  of  oows  fed  largely  upon  it  we  failed 
to  notice  the  bitter  taste  always  perceived  when  they  are  fed  much  on  Indlan-com 
fodder.  I  could  not  see  that  the  quantity  of  milk  was  in  any  way  affecteil.  I  could 
not  see  that  work  horses  f'd  on  it  showed  any  change,  though  they  seemed  to  eat  a 
great  deal  Of  it.  This  season  1  sowed  the  seed  broadcast  like  oats.  The  yield  is  by 
weight  per  acre  60  per  cent,  more  than  millet  growing  by  its  aide.  I  am  not  informed  aa 
to  their  relative  value  per  ton  as  fodder.  But  the  great  amount  of  labor  required  to 
liarvest,  cure,  and  stacK  it,  will  prevent  its  coming  immediately  into  general  favor. 
Forage  crops  are  of  the  first  importance  to  us  in  this  section,  but  good  hmp  is  so  scarce 
that  the  amount  of  work  required  to  handle  a  crop  is  an  important  item.  In  this 
respect,  a  well  set  meadow  is  far  ahead  of  China  com.  At  the  East  the  question  seems 
to  be,  "How  much  can  be  raised  from  one  aci-ef "  Here  it  is,  "How  much  can  one 
man  raise  ?  "    Here  land  is  cheap  and  help  scarce. 

G.  W.  Marnock,  of  Helotes,  Bexar  County,  Texas,  says : 

I  am  glad  to  state  that  the  Dhura  or  Egyptian  com  has  been  a  success,  notwith- 
stunding  any  amount  of  dry  weather,  and  giving  a  return  of  from  50  to  60  bushels 
per  acre.  It  was  planted  the  26tli  day  of  April,  in  drills  4  foot  apart,  and  harvested 
on  the  *2Hth  of  July.  At  the  present  time  (Aufjnst  18),  it  is  about  to  return  a  secoiad 
crop.  Young  shoots  have  sprun.tr  front  the  roots,  often  numbering  ten  to  fifteen,  and 
each  promises  to  bear  ears  of  good  size,  although  somewhat  sn.aller  than  those  first 
produced.  I  have  had  some  of  the  seed  ground,  and  find  that  it  makes  bread  almost 
if  not  quite  equal  to  corn  (iiiaize).  All  domcbtic  animals  eat  it ;  horses  prefer  it  to  the 
Indian  corn.  Without  doiii>t  this  crop  will  bo  of  great  value  to  arid  regions.  It  with- 
stands any  amount  of  diou«;]ic.  giving  a  yield  double  that  of  Indian  com. 

There  is  a  vast  region  in  our  country  similarly  arid  to  the  western  part  of  our  State, 
in  which  wheat  in  character  like  that  of  the  north  of  Africa  is  much  to  be  desired,  or 
barley  from  Arabia.  It  will  have  to  be  stmght  for  m  some  ai'id  region,  Asia  or  Africa; 
but  a  successful  result  will  he  attained,  I  haVe  no  doubt,  and  thus  give  value  to  num- 
berless acres  to  which  no  cereal  is  now  adapted,  the  Egyptian  com  alone  excepted. 
It  is  not  particular  as  to  soil.  That  which  was  x)lantcd  on  saudy  soil  did  as  well  as 
that  on  our  rich  bottom-lund. 

COTTON. 

Thomas  W.  Beatty,  Conwayboro',  8.  C,  writes,  March  12, 1880: 

I  planted  3^  quarts  of  Ba«:y:ar'y'8  Large  Boll  Prolific  Cotton  April  4, 1879,  and  mixed 
seed  of  the  Dixon  Cluster,  Gadtiy's  Improved,  &c.  The  soil  was  sandy  loam,  with  a 
sandy  foundntion  (generally  oonsiden^d  ujiiit  for  cotton,  a  clay  foundation  lieingraoi-o 
desirJihle).  Tlie  ground  was  plovred  in  Fehniary.  The  last  of  March,  after  being  well 
pulverized  with  the  harrow,  it  was  laid  olf  for  rows  4  feet  apart,  by  plowing  furi'ows 
from  H  to  7  jnch<s  de«'p.  In  the«e  furrows  I  strewed  coar.^.e  manure  and  covei*ed  with 
two  furrows,  laakiuo;  a  (;t)nsideral)le  rid;;e.  These  ridges  were  fiatteued  with  the 
harrow  until  tliey  were  al>out  two  inches  above  tlie  general  level.  I  planted,  putting 
4  seeds  to  the  hill  on«l  the  hills  \r^  imlies  n])nrt.  The  different  varieties  received  the 
same  treatmejit  iu  all  res]t»'i«s.  Tiie  Dixon  bloomed  and  showed  open  boils  two  or 
three  days  earlier  than  tin-  J^ljiLTiiurly.  I'rom  the  second  picking  72  bolls  of  the  Dixon 
and  4\i  bolls  of  the  KaQ:f»-'irly  each  weififh(»d  1  ])ound. 

In  September  my  cotton  took  the  rust.  The  Ba^^^^arly  was  five  from  it  moi'e  ihaii 
a  weelv  longer  than  the  other  kind^,  and  auer  they  were  entirely  destroy^.d  it  remaioivi 
iTiPf^xx  for  aboui  ^^0  days.  I  think  it  bloomed  and  boiled  quite'  as  freely  as  the  otlier 
varlotii's. 

1  fouixi  ihat  the  Ba;4;;:;.]y  seed  from  1  oii:iceof  seed  cotton  v^eighfd  4&0gi'Hius;  the 
Djxou  i:*,  •Araius.  .So  1  couchule  that  tho  Baggarly  will  yield  abiuit  I  pound  of  liur. 
lo  ihe  JuO  pounds  of  seed  cottou,  less  than  the  Dixon.    The  seed  of  the  Baggarly  ia 
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ut^a  riy  Italf  ud  lurge  i^gatn  a«  that  of  the  Dixon,  and  it  only  surprises  mc  that  the  lint 
yieldrt  ho  well. 

Tij','  J>iij,'c:aily  his  the  advantagfi  over  the  other  in  piclvlng,  as  it  lakes  a.s  much  or 
more  time  to  pick  a  STiiall  boll  as  a.  large  on(%  and  100  bolls  of  the  Bagj^urly  yield  about 
onc-thiid  more  seed  cotton  than  the  same  number  of  the  Dixon. 

II.  r.  Lii)i)er(l,  Asblaud,  Beutou  County,  ^Mississippi,  writes :% 

I  planted  the  Bagt^arly  eotton  seed  May  8  on  rich  low  land.  The  pxiwth  was  fliio, 
niaiiife^tin*^  its  ori^^iual  form  of  bottom  branches;  bolls  very  large  and  blunt ;  opeucd 
>\rll.  From  70  pomids  of  seed  coUoii  I  had  "22  pounds  of  lint.  1  have  i^aved  the  seed 
and  intend  testing  it  thoroughly  this  year. 

John  ^Y.  ritts,  Wilsouville,  Shelby  County,  Alabama,  writes  April 
20,1880: 

In  the  spring  of  1876  I  received  from  your  department  a  packa;;e  of  cotton  seed 
IvDown  as  the  McLendeu  Prolific.  This  variety  seems  j»eculiftrly  adapted  to  this 
climate,  it  proved  so  far  superior  to  any  other  in  this  section  that  I  have  no 
henitancy  in  saying  its  introduction  has  been  worth  to  this  county  alone  thousands  of 
dollars. 

F.  R.  W.  Bock,  of  Macon,  Miss.,  says  of  Baggarly  cotton : 

The  best  ever  known  here ;  largest  boll ;  heavy  lint ;  as  prolific  as  the  best ;  an  ac- 
qui»iition. 

Kobt.  K  nuger.  Triangle,  Lincoln  County,  North  Carolina,  writes : 

Baggarly^*  Large  Pod  Prolific,  planted  April  26,  in  hills  3  by  2  feet  on  nine-tenths 
of  an  acre.  Yield  1,400  pounds  of  white  and  U6i  pounds  o{atained  cotton  in  seed.  Staple 
long*  strong,  and  very  white,  but  coarse.  Market  2^  cents  hotter  than  other  varieties. 
Yield  per  acre  28  per  cent,  better  than  common  kinds.  Growth  of  plant  vigorous  and 
regular.  In  July  the  condition  of  the  plant  was  50  per  cent,  higher  than  the  old 
varieties,  but  it  lost  much  of  this  in  the  fall  and  was  at  least  a  week  late  in  October. 

Soil,  light  sandy,  with  yellow  clay  bottom.  Fertilizers  used,  ammoniatcd  bone  super- 
phot?phate,  at  the  rate  of  300  pounds  per  acre. 

1. 1.  Mitelle,  Secretary  Oak  Grove  Agricultural  Society,  The  Grove, 
Coryell  County,  Texas,  writes,  January  1, 1880: 

The  McLendon  Prolific  cotton  is  a  splendid  variety.  Our  farmers  are  well  pleased 
with  its  growth,  staple,  and  yield  the  past  season.  Notwithstanding  the  drought  it 
yielded  1,200  pounds  of  cotton  in  seed  per  acre.  It  is  undoubtedly  the  best  variety 
we  have,  taking  aU  things  into  consideration. 

•    O.  E.  Taylor,  Hempstead,  Waller  County,  Texa^s,  says  of  the  McLendon 
Prolific,  "  it  is  the  finest  cotton  I  ever  had." 
Mr.  J.  L.  Moultrie,  Union  Springs,  Bullock  County,  Alabama,  says : 

On  soft  sandv  land  deep  plowing  makes  the  soil  too  loose  and  spongy  for  cotton. 
On  common  stfflf  land  deep  breaking  causes  a  greater  retention  of  moisture  and  pre- 
vents throwing  oft'  the  fruit  in  dry  weather.  Where  land  is  very  rich  and  cotton  rnns 
to  weed,  it  is  better  not  to  chanjie  the  bed,  and  never  to  break  any  depth,  but  let  the 
soil  become  quite  compact.  I  have  seen  land  that  when  deeply  ]  lowetl  would  grow 
cotton  7  to  b  feot  high  and  with  a  very  uncertain  yield,  but  by  alknvincr  it  to  bi-come 
compact  the  cotton  grew  only  4  to  5  feet,  and  gave  a  certain  crop  of  !,;'>( »0  pounds  per 
acre.  Cotton  is  always  injured  if  plowed  dcej)  in  Jnly.  »Slable  uiannre  is  an  cj/cctual 
pvivenlive  of  vust, 

I  wet  and  rolled  some  seed  in  strong  ashes  and  left  3  or  4  bushels  in  a  basket.  At 
the  end  of  48  honrs  they  had  sprouts  2  incbert  long.  Rolling  seci  in  a  fertilizer  does 
no  good,  because  the  hull  comes  up  on  top  of  the  plant  an<l  thus  brings  up  the  fertil- 
izer. 

Cotton-seed  planters  effect  a  great  saving  of  seed,  but  they  throw  the  seeds  so  close 
t<>ir«'ther  that  it  is  diflieult  to  separate  the  plants  \^itli  .a  luio  when  reduein-x  the  si  nod 
In  ftin^tle  ?talk^.  The  youns^plnnt  h  very  tender,  and  if  oUlnned  by  the  iioo  will  be 
i:,\\rr  tu  die.     We  need  a  planter  ihnt  will  throw  the  seeds  otic  inrb  npnrt. 

CABBAGE-— CAROLINA   BXTN'COJIBE. 

Atl'un^iis. — Garland  and  Prairie  Oountie-s;  *' Excellent  for  size  and 
flavor."    "  The  best  variety  for  this  climate.'^ 
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Calif orn  m.— -Hnmboldt,  MeDdocino,  and  Santa  Crnz  Counties :  '^  Many 
of  the  beads  weijjh  from  10  to  25  pounds  each."  '^Kice  flavor;  heads 
vcj  V  hard." 

Florida, — Wilkinson  County:  "Never  had  a  better  or  more  reliable 
variety  of  cabbage  than  this." 

Loiiisiana.-'BieuyiUe  and  Caldwell  Counties :  "  The  finest  I  ever  saw.'' 
"I  raised  heads  that  would  fill  a  half  bushel." 

J/ic/«(ora».— Gratiot  County :  "  Sweet  and  tender,  Is'o.  1.  Heads  burst 
open,  the  only  ditliculty." 

Mirinesota.'-Mowev  County :  *'  Heads  one  and  a  half  times  larger  than 
other  varieties  under  the  same  conditions." 

MlsHissippi. — Attala,  Winston,  and  Yalabusha  Counties:  "Superior 
to  any  cabbage  I  ever  saw  grown  in  Mississippi."  "  Very  large  and  fine." 
"  Would  rather  pay  two  prices  for  this  seed  than  be  without  it." 

Nebraska.— R'dW  County :  ^'  Well  headed,  large,  solid,  crisp,  and  sweet 
Excellent." 

^oiUh  C^ro/i«rt.— Granville  County:  "Hard  heads;  very  fine.  The 
best  cabbage  I  ever  raised." 

North  Carolinia. — Adams  County :  "  Every  plant  produced  a  fine  large 
head." 

Te.ras.—Bdl  and  El  Paso  Counties :  "  Promises  well.  The  best  I  have 
tried." 

This  variety  originated  in  Buncombe  County,  Korth  Carolina.  Many 
reports  received  from  the  Southern  States  indicate  that  it  is  the  best 
late  keeping  or  winter  variety  known  for  a  warm  climate.  It  meets  a 
well  defined  want  in  our  Southern  States,  and  is  therefore  of  great  value. 

EXPERDIENTS  WITH  CORN. 

We  are  indebted  to  Mr.  A.  W.  Koss,  of  Northfield,  Mass..  or  the  fol- 
lowing statement  of  the  results  of  five  years'  successive  experiments  on 
a  field  of  30  acres  planted  with  corn : 

In  (lift'erent  eections  of  the  field  the  soil  is  li^bt  sancl,  eaudy  loam,  day  loam,  and  a 
iN'et,  licuvy,  c(>l<i,  black  soil,  thus  giving  qnito  ji  variety  to  work  on.  My  method  of 
preparation  was,  the  lirst  year,  to  plow  in  the  fall  and  cultivate  in  the  spring  before^ 
plantinjj.  The  second  year  I  plowed  late  iu  the  fan  and  cultivated  before  planting. 
Tlie  third  year  I  plowed  in  the  spring.  The  fourth  year  I  plowed  in  *^^he  faU ;  and  the 
liiih  and  sixth  years  iu  the  i^prinj^,  in  all  cases  preparing  the  ground  weU  before  plant- 
iug.  Manure  Ironi  the  barn  is  always  spread  broadcast ;  if  old  stubble  land,  and  there 
is  time,  it  is  plowed  in;  if  not,  it  is  spread  after  plowing  and  cultivated  in.  Always 
H])read  ilio  manure  cpiile  libiTally  as  tar  as  it  goes,  and  generally  use  wood  ashes  for  tlie 
lemaiuihrof  the)iitco.  1  never  have  used  much  of  fertilizers  which  are  manufactured 
forsale,  except  ini;  in  the  drill,  with  the  sied  when  planting,  from  100  to  200  pounds  per 
acre,  as  nii*;ht  happen.  The  ashes  and  other  ferlilizei-s  used  outside  of  the  drill  are 
spread  br()ad(!ast  and  cultivated  in  tlie.sanu^  as  barn  manure,  but  never  plowed  under. 
The  manures  from  tlie  barn  are  usi'd  on  the  wet,  heavy  soils;  the  ashes  on  the  Ughter 
soils.  The  manutactured  fertilizers  do  best  on  the  ujoist  land,  unless  there  is  plenty 
of  rain.  After  the  land  is  prepared  it  is  planted  with  the  Kosa  horso  pl.int<»r,  which 
moves  all  ruld)is]i  out  of  the  wjiy,  pre])ares  the  seed-bed,  makes  the  furrow,  drops  the 
seed,  ftrtilizes,  covers*,  and  rolls  the  land  over  the  seed.  It  also  marks  for  the  next 
row.  ir  the  land  is  weetly  and  requires  early  cultivation  I  use  the  Ross  hand  wheel 
hoe,  by  which  a  man  can  hoe  from  four  to  six  acres  a  day;  if  not,  when  the  corn  is 
1  »r;;e  enough  I  use  the  Hoss  luuse  cultivator  tirst  and  aftt^rward  the  hilling  machines. 
'  Tl;*'  work  is  done  better  wiili  these  mathines  than  men  can  do  it  with  hand  lu»es. 

The  above  is  my  nnthod  of  raising  corn.  It  never  fails.  For  lifteen  years  no  drought 
hnn  tn)ubled  my  cro))s. 

The  tiisL  year  I  nnrd  no  manure,  and  the  yield  was  not  over  30  bushels  shelled  com 
.  ]!er  acre.     8ince  tluu  rime  tlu*re  has  been  barn  manure,  ashes,  and  some  superphcis- 
pha'e  applied  every  year,  and  the  result  has  been  a  yearly  increase  of  the  crop. 

As  we  raise  corn  it  does  not  cost  over  $1.'25  per  acre  to  plant  and  hoe  it  through  the 
season.    Do  you  ask  how  it  was  done  f    I  pay  my  hired  man  $15  per  mouth  and  houd 
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him  on  tlie  farm.  He  will  plant  and  hoe,  with  a  little  assistance,  the  30  acres,  and 
do  enonj^h  other  work  to  nearly  or  quite  pay  for  bid  board.  We  arc  thus  able,  on 
good  farming  land  not  worth  over  5^7o  per  acre,  to  produeo  com  at  a  very  small  ex- 
liense.  In  the  New  Enpjland  States  the  fodder,  if  properly  maoa/^red,  will  about  pay 
the  whole  cost  of  raiBiug  the  crop,  and  leave  the  com  for  a  net  pititit. 

When  com  is  ^rown,  cut  up,  bound  and  stooked  in  the  Held,  it  is  then  raised  and 
ready  for  feed.  I'hen  commences  another  branch  of  the  business;  that  is  to  say,  tiMr- 
keting.  We  may  wast«  the  whole  crop,  or  feed  or  dispose  of  it  in  such  a  way  as  to 
nearly  or  quite  double  its  value.  From  my  own  experience  for  flfteen  years  past,  I 
am  satisfied  that  to  husk,  bin,  shell,  carry  to  mill,  pay  the  miller  for  Ending,  and 
return  to  the  bam  in  meal,  costs  from  30  to  40  cents  per  bushel,  according  to  wages, 
the  distance  from  mills,  &c.  That  being  the  faet,  it  is  really  worth  but  little  at  the 
present  prices  of  50  or  55  cents  p<T  burtl)el.  I  have  for  two  years  past  used  a  husking 
machine  in  the  bam,  and  done  the  shelling  and  grinding  by  hoi-se-power,  and  yet  I 
am  of  the  opinion  that  there  is  more  net  profit  in  feeding  corn  and  fodder  in  the  bun- 
dle, and  buying  Western  com,  than  in  husking  and  grinding  our  own  com  in  the 
Eastern  States.  We  have  for  six  years  fed  much  of  our  com  in  that  way,  and  used 
the  money  it  would  have  cost  to  harvest  and  get  onr  own  corn  into  meal,  to  buy  sur- 
plus meal  for  our  extra  feed  and  manure  heap,  which  has  a  great  tendency  to  improve 
the  farm. 


VEGETABLE    FIBERS    IN    THE  COLLECTION    OF 
THE  DEPARTMENT  OF  AGRICULTURE. 

LETTER  OF  SUBMITTAIi, 

New  York  City,  ir(ijf22,  IbtiO. 

Deab  Sir  :  I  herewith  submit  to  you  my  fiber  report,  which  has  been  prepared  as 
nearly  as  possible  in  accordance  with  your  instructions,  as  a  contribution  to  the  fiber 
literature  of  the  times.  The  report  is  in  two  parts ;  the  first  portion,  or  report  proper, 
being  a  descriptive  catalogue  of  the  vegetable  fibers  at  present  in  tlie  museum  of  the 
Department  of  Agriculture,  many  ot  which  were  collected  by  myself,  through  the 
national  museum  at  the  Philadelphia  Exhibition  of  1676 ;  and  the  second  portion,  the 
resnlta  of  an  inqnlry  into  the  present  status  of  fiber  industries  in  this  country,  pursued 
during  the  past  winter. 

The  design  of  the  first  part  has  been  to  bring  together  in  most  condensed  form  de- 
ecriptions  of  the  principal  fibers  known  to  commerce,  or  of  value  for  textile  purposes 
in  our  own  and  other  lands,  with  sufficient  t<!chnical  matter  for  their  determination, 
in  order  that  their  uses,  mode  of  preparation,  and  commercial  value,  may  be  brought 
to  public  attention.  Such  a  work  it  is  thought  will  prove  of  great  value  to  many  inter- 
ested in  fiber  industries,  and  especially  to  manufacturers,  who  are  often  at  a  loss  to 
know  the  true  value,  or  position,  even,  in  the  vegetable  kingdom,  of  fibers  submitted 
to  them. 

Many  of  the  species  herein  enumerated  are  either  indigonons  to  onr  soil,  or  can  be 
grown  in  some  portion  of  our  vast  domain  ;  they  should  be  better  known  to  agricult- 
urists as  well  as  laanufactnrers,  as  a  knowle<lge  of  such  sources  of  wealth  is  the  first 
step  towards  utilization. 

I  would  also  suggest  that,  by  means  of  such  a  work,  theuscfulnessof  the  museum  of  the 
dei>artniont  as  an  educational  institution  may  be  extended  to  those  who  are  unable  to 
perbonally  exami^te  and  study  its  colled  ions  in  this  pariirnlnr  branch.  That  it  may 
also  serve  as  a  sti  jiulus  to  the  forming  of  other  sbnilar  collect ioiiH,  for  public  instruc- 
tion in  our  coUeg-8  and  natural  histon,^  mnseujiis,  1  lune  no  doubt. 

The  second  por-  ion  of  the  rcy)ort  relates  partieuiarly  to  our  flax  and  hemp  industries, 
the  subject  having  been  treated  only  in  iti*  practical  bearings  as  an  element  of  national 
prosperity.  Jut( .  as  intimately  connected  with  the  fiber  niminfacttirinij  interests  of 
the  country,  has  eccived  due  consideration,  and  a  elosini:  }>ortion  of  the  report  is  de-* 
vot*;d  particularU  to  the  cultivation  and  prcpnrotion  of  other  fibers  which  should  re- 
oeive  attention  in  American  agriculture.  The  report  has  be«ai  prepared  partioularly 
32  AG 
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with  a,  view  of  impressing  upon  our  fanners  at  thia  time  tlio  importauco  of  fiber  culti- 
vation aa  an  elomout  of  farm  practice,  in  the  hope  that  languishing  indTi^yiriwjmay  be 
n:\  ived,  and  ucw  ones  established.  The  present  extent  of  American  fibco-  indiwtries 
is  showu,  the  beat  practice  in  regaid  to  cultivation  and  prcpai^tion  of  tlio  liber  bA6 
been  given,  and  tlie  subject  of  manufacture  and  machinery  briefly  considered.  The 
^lH3eiai  encouragements  and  hinderauces  have  been  carefully  and  impartially  presented, 
in  tlio  hope  that  those  most  interested  may  prolit  by  the  sugge^ion^ 

1  take  this  opportunity  of  bringing  to  your  notice  the  names  of  a  number  of  geoUe- 
meu  and  lirmg,  to  whom  I  am  under  obligation  for  kindly  assistance  rend<*rcd,  as  well 
08  for  specimens  of  fibers  which  are  herewith  presented  to  the  museum.  My  acknowl- 
edgements are  specially  due  to  Mr.  Emile  Lefranc,  of  Philadelpkia,  Prof.  S.  Water- 
house,  of  Saint  Louis,  Dr.  Samuel  C.  Brown,  of  Newark,  N.  J.,  Mr.  J.  R.  Proctw, 
Frankfort,  Ky.,  Messra.  Tucker,  Carter  &  Co.,  and  Barbour  Bros.,  of  New  York  City, 
Messrs.  R.  B.  Storer  &  Co.,  of  Boston,  and  Joseph  Chisholm,  of  Salem,  Mass. 

Specimens  of  fibers  were  received  from  Mr.  Chisholm,  Messrs.  Storer  &,  Co.,  wko 
donated  some  fifty  or  more  samples  of  foreign  flax ;  Cable  ITax  Mills,  New  York,  Mr. 
Lefranc,  ramie;  Mr.  D.  Hickox,  Springfield,  111.,  who  sent  samples  of  flax  and  abutilon 
paper;  A.  Stoner,  Stony  Point,  La.,  and  Charles  Langa,  New  Orleans,  La.,  Eamplesof 
bagasse,  and  paper  made  fr<>m  it. 

I  have  also  to  thank  you  for  kindly  assistance  in  supplying  and  sending  out  the 
circular  to  manufacturers,  and  for  enoonrageruent  and  co-oporation  in  the  work. 
I  have  the  honor  to  bo,  very  rcspecti'uUy,  yours, 

CHARLES  E.  DODGE. 

Hon.  Wm.  G.  liE  Due, 

Commissioner  of  AgiicuJlure. 


VEGETABLE  FIBERS. 

PABT    1. 

Very  lar^e  and  valuable  additions  of  textile  and  otlier  fibers  have 
been  made  to  the  nmstium  in  the  last  two  years,  embracin*^  not  onlya 
ftdl  series  of  the  niore  valuable  foreign  li])ers,  but  many  that  are  rare 
and  little  known.  AvS  these  are  in  many  histances  accompanied  by  in- 
teresting and  reUalde  data,  and  as  the  liber  sorie.s  is  now  quite  complete, 
it  seems  litting  that  the  coilec'tion  should  bo  fully  described  for  the 
benefit  of  the  many  who  are  una' le  to  avail  thomsclvos  of  the  benefits 
of  tlie  museiim.  To  lliat  end,  at  \ our  icquvst,  I  have  pivpared  the  fol- 
lowing rcjHnt  on  the  ve;;etable  hbers  at  prescjit  u])on  exhibition  in  tlie 
museum,  Y.  ich  pai  i  icalar  reference  to  those  Cicnerally  mentioned  as  inucel 
UiHcous  JlbtrSj  many  of  which  are  comparatively  little  known  in  this 
country,  even  to  our  uianulacturers. 

3]any  of  these  form  htr^e  industries  in  forci^^u  hinds,  thiit  ar«.^  consid- 
erable sources  of  wealth,  souio  of  which  might,  perchance,  be  ] produced 
in  our  own  country  and  add  to  its  alrcatly  vast  resources.  Others  are 
known  only  to  a  very  iiniiled  extent  as  commercial  prodncts,  and  are 
chii'tJy  valued  by  the  natives  of  the  countries  in  which  they  are  indige- 
nous, who  prepare  and  manuraclure  them  rudely  for  i)erNjual  wants;  a 
few,  pi»rhap3,  are  ahnost  entirely  unkuown,  and  their  name.?,  nirely.  if 
ever,  menuoned  in  list.s  of  IU>er  j)l*ints.  Alrhou^ii  the  report  includes 
the  pri]icipal  known  vep:ctable  libers  and  iibnms  subs:.- ut'os  of  which 
speeiiacns  coidd  be  obtained,  a  low,  ahcady  veil  known  in  the  L^nited 
►States — cotton,  Hax,  ramie,  jute,  and  henii) — have  l>een  given  but  a  pass- 
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mg  consideiatiou,  as  tbeir  mode  of  growth  and  prepftration,  as  well  as 
the  appeaitiuce  of  plants  and  fibei*,  ai^  matters  with  which  the  nuyority 
of  our  readers  are  more  or  less  familiar. 

The  aim  has  been  to  give,  first,  a  hst  of  plants  producing  these  fibers, 
with  the  scientific  and  common  English  names  by  which  they  are  desig- 
nated, and  the  native  names  by  which  they  ai'e  known  in  ccHintries 
where  they  are  indigenous;  habitat  of  the  plaut,  and  geographical  dis- 
tribution ;  mode  of  cultivation,  where  cultivated,  preparation  and  uses; 
s^pearance  of  the  fiber,  and  comparisons  of  tenacity  with  other  well- 
known  fibers,  hemp  {Cannabis  sativa)  having  generally  been  taken  as  the 
standard ;  general  remarks  as  to  production,  &c.,  where  such  data  have 
been  thought  of  interest,  or  the  fiber  produced  has  any  commercial  im- 
portance. 

As  to  classificiition,  for  convenience  of  reference,  in  a  report  of  this 
nature — which  is  intended  as  a  partial  descriptive  catalogue — the  plants 
have  been  arranged  by  families.  This  enables  the  reader  to  note  their 
relations  to  each  other  in  the  vegetable  kingdom,  and  gives  a  botanical 
interest  to  the  report  in  addition  to  its  economic  bearings.  ^  A  few  pages 
fiirther  on  an  economic  classification  has  been  given,  based  upon  the 
value  of  the  fibers  in  relation  to  the  uses  for  which  they  are  adapted. 
This  classification  is  recommended  as  a  basis  of  museum  arrangement, 
as  the  economic  value  of  the  various  fibers  in  an  industrial  museum  is  a 
matter  of  far  more  interest  to  the  general  visitor  than  their  scieuiific 
relations.  This  classification  or  arrangement  has  been  partially  followed 
in  the  museum  of  the  department,  and  in  its  practical  aspects  is  the  only 
useful  one  that  could  be  adopted. 

The  scientific  name  of  the  plant  producing  the  fiber  has  been  deter- 
mined in  nearly  every  instance — but  two  or  three  species  only  remaining 
unnamed — and  it  designates  the  species  in  the  descriptive  list.  In  this 
way  only  can  confusion  be  avoided,  for  tliese  names  are  known  to  aU 
countries,  while  the  common  names  are  more  numerous  than  the  coun- 
tries producing  the  plants,  and  difier  in  various  sections  of  the  same 
country.  The  commercial  nomenclature  has  been  very  much  confused, 
and  to  such  a  degree  that  several  fibers  may  be  known  by  the  same 
name,  while  perhaps  each  fiber  at  the  same  time  ha«  half  a  dozsen  other 
names.  A  great  source  of  confusion  is  the  extended  use  (often  indis- 
criminate) of  the  word  hetnp,  which  in  some  cases  even  is  made  sy- 
nonymous with  the  word,;^^er,  as  "  J  ute  hemp,''  several  specimens  having 
been  received  into  the  museum  with  this  labeling.  There  is  but  one 
true  hemj),  and  that  is  the  product  of  Cammbis  satica  ;  it  is  Icnown  how- 
ever as  *'ltussiau"  or  "  Petersburg  bemp,''  ''Euroi)ehemp,"  **  Himalayan 
hemp,''  "  Deyra^  or  ^'Arracan  hemp,"  "^  Kota  Kangsa  hemp,''  &c.  Other 
fibers  bearing  tliis  name  are:  "  Sunn  beui]),"  Crotalariajuiicea,,  which  is 
known  in  the  markets  as  "  Calcutta  hemp";  "  Madras  hemp,"  *'  Conka- 
nee  hemp,"  "Bombay  hemp,"  and  "Brown  hemp,"  wliile  the  true 
"Bi*owu  hemp"  of  Bombay  is  Eibucua  cannabinusj  also  called  "  ])e<'k- 
unnee  hemp."  "  Jubbulpore  hemp"  is  the  product  of  CroUdaria  tinui- 
folia^  and  "  Bowstring  hemp,"  Sameviera  Zeylanica.  also  known  as  "Afri- 
can hemp,"  while  Calotropis  gigantea  is  also  called  "  Bowstring  hem]) " 
in  India.  "Manila  hemp"  is  the  well-known  fiber  of  Mima  texiilk^  and 
"  Kosella  hemp  "  of  Hibiscus  sahdariffa — without  synonyms.  One  of  oiu* 
ijidigenous  plants,  Apoojnnm  canuahinum^  produces  "  Indian  lieinp," 
while  Indian  liemp  in  the  East  Indies  is  Crotalaria  junc4ia^  named  pi*c- 
viously  Agave  Sisalana — a  plant  that  might  l)e  grown  in  our  own  conn- 
try — produces  "  Sisal  hemp,"  which,  to  make  still  giea tor  confusion,  has 
been  called  "hemp  grass"  (also  "Mexican  grass"  and  "silk  grass ")^ 
when  it  is  not  a  grass  in  any  sense  of  the  wor(l. 
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The  name  "  grass  "  is  also  given  to  a  unmber  of  libers  which  cannot 
be  classed  with  the  Oraminece.  "  Monkey  ^  or  "  Para  grass"  is  the  fiber 
of  a  palm,  Attalea  funifera^  and  "  Bear-grass''  is  a  name  given  not  only 
to  two  species  of  Yucca,  but  to  Dasylirion  gramhd/oUum^  widely  dis- 
tinct plants.  Even  *' China  grass"  is  a  misnomer.  *'  Pita"  is  the  fiber 
of  Agave  Americana^  and  the  name  has  also  been  applied  to  Bramelia 
sylvestris.  In  the  same  catagory  Agave  Sisalana  produces  "  Henequcn" 
fiber,  and  this  name  is  also  given  to  Yucca  fiber  in  some  of  the  European 
markets,  doubtless  from  having  been  exported  with  the  true  Henequen. 
So  the  name  "  Tucum  "  the  fiber  of  Astrocaryum  incuma^  in  Brazil,  is  also 
given  to  Bactris  setosa^  and  the  synonyms  are  "Tucum, Tecum,  Ticum" 
and  "  Tucuma,"  variously  applied  to  several  plants. 

When  we  come  to  native  names  the  case  is  almost  a  hopeless  one, 
jute  having  sixty-four  different  appellations,  from ''  Paf  to  "  Bow  mooch- 
kee  koshta,"  in  India  alone.  Then  there  is  much  confusion  in  regard  to  the 
spelling  of  names  by  different  authors,  in  some  cases  their  orthography 
being  so  varied  as  to  make  totally  different  names,  and  their  similarity  c^ 
only  be  trac^  by  pronouncing  them  aloud  without  looking  at  the  letters. 
{Jeetee  and  Chitee  are  examples.)  A  very  few  of  the  commonest  of  these 
native  names,  however,  have  been  given  to  make  the  list  of  more  value 
in  naming  species,  as  frequently  the  writer  has  had  but  an  obscure 
native  name  by  which  to  identify  the  fiber  and  learn  its  history,  and 
more  than  once,  after  fruitless  endeavors,  has  stumbled  upon  the  name 
In  connection  with  a  better  known  one,  after  which  it  was  an  easy 
matter  to  verify  the  names  and  establish  the  species. 

It  is  impossible  to  give  the  habitat  of  some  of  the  fiber-producing 
plants  of  our  list,  the  native  homes  of  well-known  species  often  being 
the  hardest  to  determine,  as,  by  cultivation  from  remote  ages,  they  have 
become  denizens  of  the  whole  world,  and,  escaping  from  cultivation, 
are  found  side  by  side  with  truly  native  species,  holding  their  places 
with  them  in  the  struggle  for  existence.  The  cotton  plant  and  the  cocoa 
palm  are  familiar  examples.  Much  study  has  been  given  to  the  subject, 
much  has  been  conjectured,  and  much  written,  but  in  the  end,  while  we 
are  wiUing  to  accept  the  statements,  we  lack  the  proof.  Plants  ai*e  in- 
troduced from  one  country  to  another  in  various  ways.  The  cocoa  palm 
is  thought  to  have  been  disseminated  to  the  four  quarters  of  the  globe 
by  the  waves  and  tides  of  the  ocean,  and  other  plants  have  likewise 
been  carried  by  the  seas  to  remote  lands,  and  there  sprung  up,  fruited, 
and  established  themselves. 

A  recent  German  writer,  in  speaking  of  the  American  plautain  (see 
fiber  list),  which  grows  in  such  luxuriance  in  the  tropics,  and  is  seedlesfs^ 
suggests  that  the  importation  took  place  while  the  polar  regions  enjoyed 
a  tropical  climate,  and  waa  brought  by  emigrating  Asiatics  by  waj^  oi 
Kamtchatka  and  Alaska.  With  species  that  have  be<iome  intioduced 
in  more  modern  times,  it  is  easy  to  trace  them  to  their  native  home.s. 
The  study  of  the  geographical  distribution  of  plants  is  an  interesting 
one,  and  one,  too,  that  has  a  practical  bearing  upon  the  industries  of  a 
country,  and  esiH»ciaUy  in  relation  to  agriculture,  and  whether  we  wish 
to  bring  a  new  fiber  plant  from  a  remote  country,  or  a  new  wheat  from 
a  distant  State,  there  is  but  one  question  to  be  asked :  "  Will  it  grow 
hereP 

Many  of  the  fibers  in  this  list  are  denved  from  plants  that  are  found 
growing  without  cultivation,  and  the  fiber  only  used  to  a  very  limited 
extent  l>y  the  natives,  and  prepared  in  the  rudest  manner.  Other  plants 
are  cultivated,  and  the  fiber  extracted  by  uniform  methods  of  prepara- 
tion, and  in  all  such  cases  brief  data  have  been  given  comniensurate 
mth  the  impoii:a.nce  of  the  fiber.    To  those  species  which  produce 
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fibrous  materiiri  of  coinniercial  importance,  as  full  a  history  of  the  luocles 
of  cultivation,  preparation,  &c.,  has  been  given  a^s  is  compatible  with 
the  limited  space  ottered  in  a  report  of  this  nature. 

Fiber  has  been  used  in  all  a^es  and  in  all  countries  flrom  the  remotest 
periods,  either  as  clothing  or  cordage.  Even  our  first  parents  are  re- 
corded as  sewing  fig-leaves  together  for  clothing.  From  the  primitive 
use  of  fiber  and  fibrous  material,  limited  to  that  suflBcient  for  personal 
requirements  only,  its  production  and  preparation  has  come  to  be  among 
the  largest  industries  of  the  world,  not  only  furuishing  to  man  textile 
fabrics  in  untold  variety  and  perfection  of  "skill,  but  ^ministering  to 
his  comforts  in  a  thousand  ways  through  its  varied  uses,  and  at  the 
same  time  giving  him  employment  and  means  of  livelihood. 

The  vegetable  fibers,  in  their  economic  relations,  may  be  divided  into 
six  classes,  acxM>rding  to  their  uses,  as  those  suitable  for  fine  spinning 
and  weaving,  for  coarser  spinning  and  weaving,  and  for  fine  cordage ; 
for  coarse  cordage  and  unspun  woven  fabrics,  very  coarse  cordage  and 
mats ;  for  upholstery  pun>oses,  and  lastly  for  plaiting  or  weaving  me- 
chanically, as  baskets,  hats,  &c.  To  make  the  report  more  valuable  as 
a  work  of  reference,  the  complete  list  of  described  fibers  is  here  given, 
the  species  classified  under  their  appropriate  heads  to  show  the  economic 
value  of  the  fiber,  and  reference  made  to  the  families  in  which  they  are 
described,  which  have  been  numbered  consecutively  for  the  purpose. 
The  ii.itial  letters  following  the  names  of  the  species  show  the  extent 
that  the  fiber  is  utilized — whether  used  in  the  arts  and  known  as  a  com- 
mercial product,  A;  used  chiefly  by  natives  in  the  countries  where  it 
abounds,  N;  or  i>repared  only  experimentally,  or  used  as  a  fiber  to  a  very 
limited  extent,  E.  The  figures  refer  to  the  lamilies  in  the  body  of  the 
repoi-t: 

ECONOMIC  CLASSIFICATION  OF  FIBERS. 

I, — Fiberi  exteitairely  employed  in  the  artSj  capdbU  of  hehig  spvn  and  woven  into  fahries  of 

fine  icxture. 


Boekmeria  nivea,    China  grass.    Rhoa,  14  ^ 

A. 
Qoisyphtm  herhaceiim  {et  ah).    Cotton,  2, 

A. 


JAnwn  usitati^siiMtm,    Flax,  5,  A. 


lJ,'~Fiher8  that  are  or  may  he  employed  in  the  artSy  capable  ofhdng  spun  and  irox'en  into 
fabrice  of  inferior  dnrability  or  coarser  ic^HnrCf  and  aUo  applicable  to  fine  cordage. 


Ahelmow^w  escuUntus,    Okra,  3.  E. 
AbuHlon  atficenna,     Indian  Mallow,  2,  A, 

slightly. 
Abutilon  Bedfordianvm,    2,  E. 
Abutilon  mollis,    2,  E. 
Abatilon  oxycarpum,    2,  E. 
AbuUlon     striatum.      Streaked     Lantern 

flower,  2,  E. 
A  bu  Won  venosum.    Veined  Lantern  flower, 

2.  E, 


Blhtscus  heterfyphyllus,    2,  E. 
Bibicus  moscheutoe.      (Swamp  rose   mal- 
low), 2,  E.  .      • 
Hibiscus  mutabilis.    2,  E. 
Hibicus  Hosa-sincims.     (Chinese  rose),  2, 

N. 
Hibi9cu$  sahdarifa,    Rosella  hemp,  2,  N. 
Hibiscus  sorbifolia,    2,  E. 
Hibiscus  splendens,     (HoUyhock  treo),  2, 
E. 
Asclepiae  comuti.    MiUv  or  silk  weed,  11,  E.I  Hibiscus  (Paritium)  tiliaceM,     2,  N.,  (West 
Astrocaryum  incvma,    Tncum,  20,  N.  Indies.) 

Calotropis gigantea.   Mudar  Yercum,  11,  N.  !  Phormium  tenax.     New  Zealand  flax,  22, 
Cannabis  sativa.     Hemp,  16.  A.  j      A.,  N. 

Corc^orus  olitorins  and  capsularis.     Jnte,     Sida  retusa,     Queensland  hemp,  2,  N.,  A., 

4,  A.   •  j      slightly. 

CrotalariaJHncea,    Snnn  hemp,  6,  A.,  N.        5i<ia  rhomibifolia,    2,  A.,  N. 
Crotalaria  tenuifolia,     Juhbolpore  hemp,     Sparmannia  africana.    4,  N. 
6,  A.  1  riumfetta  semitrihba.    4,  E. 

Hibiscus  canndbinna.     Brown  hemp,  Am-      Unna  lobata,  Quaxima  (BrazU).    2,  A.,  N. 
bftree,2|  A.  i 
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III.  flben  fupdbU  of  emfloffiment  in  the  mrt^cr  UMd  by  natipf*  chiejiij  in  (he  mtmnfadwr^i n/ 
itn-drnfty  twM,  n^,  «fc,  sowkctim^  rorm  inU>  fabrics  or  heaitninto  eJolk  or  **  tojjyo.*' 


Atfaeii  Anieriatna,     Pita  (ccutury  plant), 

19  A.,  N. 
Affffve  iSisalana.     Sisal  hemp,  Henequcn, 

19,  A. 
JititfiaMA  waHva.    (PiiM  apple),  18,  A. 
Apoi'ynum  c^iH»ahinum,    ludiau  hemp,  10, 

X. 
Uromelia  J:aratn^.    (Set  B,  syhrstria,)    Ca- 

ragiiata,  18,  N. 
Jir&meHa  (tjflve^tri^,    Ixtle  and  I«tle,  18,  A. 
Jiroussonetia  2>apyrif'era.    Paper  Mulberry, 

15.  N.,  A. 
Cmns  nnd/era.    Coir  (cocoa  pnTm),  20,  A. 
('ocna  em/Ni.     Pita  do  Coroj^,  20,  X. 
Commerfi^^    ftkiiHtfu.     Brown   **Knrra- 

jonjf,''  3,  N. 
CordifUne  pumilis.    (Dwarf  palm  lilv),  22, 

E.' 
Daphne  UnuifeHa.    13,  N. 
DofgHrion   fratmnifeUum,     ''Bear   gram 

iiber,^'  18,  E. 
Dasyanthes  ejtcel%a.    (Spear  Lily),  19,  E. 
thatcena  ^ato.    (Dragon's  hVmd  trw),  22, 

E. 
EftcaJpptus  ohUqtM.     (Stringy  bftfk),  8,  E., 

(otlior  sppcicH,  X.) 

FUus .     (Inner  bark),  15,  X. 

Four<roya  cuhfnsis.    Cnbaii  hemp,  19,  N. 
LageUa  liMtaria,    I^are  bark,  13,  N. 
Loffunaria  Fater»onH,    (Xorfoik  Cow-itch 

tree),  2,  E. 


MarMdm'M  Unaci$$mu    Tectce  fiber,  11,  X. 
Masa  paradisiiKui.    (Pluintain),  17,  A. 
Mttsa  mpicnium.     (Banana),  17,  N. 
MuBatcxtUin.   Manilaliemp,  17,  A.,  larjpply. 
Fimelia  axijim^a,     13,  N. 
PltiffiajUJing  bctnUna»,    (The  Ribbon  trt-e), 

lii,  X. 
Plaffianfhns pnleheUttS.    3,  N. 
Pterocarptumntalinns.    6,  E. 
SaH9eritra  gHtnemsia.    Africaa  hemp,  32,  A. 
Sameviera  lallfolia,    22,  N. 
Sanscriera    ze^jlanica,      BowMring   hemp, 

22,  N. 
Sefthnuia  mcmleaUi.    Dnncbee  fiber,  6,  N. 
,sc»bania    macroearpa,      "Colorado   River 

hi'iiip,''  6,  N. 
Stcrcufia  acMfoVia.    (Flame  tree), !?,  E. 
Strrcolia  luritta,    Svcamot©  of  Anstralian 

ColoniaU,  3.  N. 
Tilia  cordmia,    (See  T,  Europea\  4,  N. 
Vrticagi^aa.    (Tree  wattle  of  Australia), 

14,  X. 
tncea  atifrnMifoJia,    Bear  in«*»>  2$,  ??.,  A., 

slightly. 
Yucra    aJoifolia,       Aloe-lesivee ;    Adam's 

needle,  22,  X. 
Ymva  baccaUi.    22,  N. 
Yucca  fila nwntom.    Also  called  Bear  grass, 

22,  A. 
Yucca  gloriosa.    22,  N. 
Zca  vmijs.     (Maize— Indian  com),  25  E. 


IV. — Fibers  or  hfsf,  chief  >i  ewploi/rd  hjf  vailres  in  the  via  unfa  dure  of  coarse  cordatje, 

mats,  <fc. 


AsteUa  BonJcHiu    23.  E. 

Attalea  fanifera.    Monkey  grass,  Vlsti'iaha, 

20,  A. 
Jiauhinia  racemosa.    (Maloo  climber),  6,X. 
Baulnnia  splendcns.     (The  chain  creeper), 

G,  N. 
Bombax  Alunguha.    Embinimi,  3,  X. 
Canjota  urens.     (The  J  a  jji^ery  palm ),  20,  X. 
Commcrsonia  Fras^eri.     ''Tyc  pUjut,''  IJ,  X. 
Cordiix  gerascanthus.     12,  E. 
Cordia  macrophyUa.     12,  E. 
Cordia  sehantxnn.     12,  K. 
DianeUa  Jalifolia.    22,  E. 


'  T>o:nheya  Xaialcnsis.     3,  E. 

I  Jttf^rn.^  rnfiinafuH.    (i^^lio'aibed  Rnnh),  23,  N. 

1  KUiuhofa  hoiijnia.    3j  E. 

'  Jfundtiffia  cdlahura.    4,  X. 

'  Ochroma  Uujopus,    (Cork-wood  tree).  3,  K. 

;  SUrcnliadivcrsifolia,   Victorian  bottle  tree, 

3,  E. 
I  ShrmJIa  fnyida.     3.  E. 
Strrcfiliavupestils.    Uueenslandlwttletree, 

3,  E. 
I  Tilra  evropcra.     Linden,  4,  A.,  in  Rn<^sia. 
I  Jii/hjfui  t<i  nvca.     *-Pyndayha,"  1,  X. 


v.  — JFi&ro«5  mahriajj  vcfjclahh^  hah-R,  4o-t  prlnnpoJIy  d(Tircd  from  seed-pods^  snitahh  for 

ttpiud:iii,iHff  purposca  viily. 


AtfcJepias  comulL   Milk  or  silk  weed  (pocls), 

11,  E. 
Asclepias  — .     (See  A.  eornvti)^  N.,  in 

Honth  America. 
Bombax.    (.species).      Silk   cotton,    3,    A., 

Hli*rlit1y  in  Sontk  Amtilra. 
Ciootlummenzkitu,    Piiiu.    ^  Tiee-fern),  2ll, 


A..  sliKhUy. 
FijiloJ/ifnn,  up.     (Willow  Jicvii>.  7.  E. 
Fnodcndrou  sainattma,     (»See  Ht»ml>a\),  3, 

A.,  sli;^liily. 
Ly<yu>i'ia  rei\cvUxi<i.     10,  K. 
Jiliandiiia  Uifiuoidii.     Southern  nK»s.s,  IS, 

A. 
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VI. — Fibroue  mafenal  and  mhceUaHcous  stthataitces,  not  sirivlli/  ^^filKi."  in  manufacture 
only  plaited  or  coarsely  xcoven,  xoiihoat  muni^uUiiionf  into  bimkcis,  huin,  tmUSf  <fo., 
or^pCi\ 


Anmdinaria    icda.      Cane    fiber,    25,  A., 

slifjhtly. 
Carlnderica  pdtnuxla.    (Sctow  pini^),  51,  A. 
t^smitropn  (species).     PMmotto),  yO.  A, 
CUdiKin  rmUla,    (Tho  black  iwd),  t>4,  N. 
Dapkve   cannr.hiiHi.      IIJ,   A.,   sliglitly,  in 

Asia. 
Lfpido^erma  flaitus.    Tall  swonl  grass, 

24,  N. 


Lepidtispenna  fitxnosmn.  Sk'iider  sword 
grass,  24,  N. 

Ij^tffa  cylindriea.    Sponge  onentnber,  9,  K. 

Siipa  tenada^iiiia,  Ksparto,  25,  N.,  A., 
paper. 

Spiirthia  cynos^uroidc^,  Conl  gra^.i.  A.,  pa- 
per, irniterl  Stat-os. 

Oreodoxia  reffia,    "  Palni.i  real,"  90,  N. 

Pandanus  utilus.    Screw  pine,  21,  A. 


As  will  be  seen  by  reference  to  the  list,  many  of  the  iibers  enumerated 
have  only  been  experimentally  prepared  or  are  in  use  only  by  the 
natives  of  the  countries  in  which  the  plants  abound,  and  to  a  limited 
extent.  Many  of  these  are  produced  from  treesi  of  lar;2:e  size  or  slow 
gfTowth,  and  while  the  fiber  may  bo  of  fine  quality,  and  perhaps  easily 
obtained,  it  could  only  become  a  commercial  product  in  proportion  ti) 
the  extent  of  existing  supply. 

Many  others  would  in  cultivation  produco  fiber,  fine  and  strong  in 
itself,  and  useful  for  many  purposes,  but  which  could  not  compete  in  the 
markets  with  better  known  fiber  for  the  same  purposes.  The  list,  there- 
fore, of  really  useful  fibers,  cultivated  as  a  national  industry,  is  named 
to  an  exceedingly  small  number,  and  in  our  own  country  the  list  is  named 
still  smaller  (at  present),  as  the  question  of  economical  extraction  of  the 
fiber  is  a  vital  one. 

Some  of  the  plants  in  Group  11  could  be  grown  successfully  in  por- 
tions of  the  United  States,  but  the  want  of  an  economical  and  successful 
means  of  preparation  would  prevent  the  utilization  of  the  product,  and 
hand  manipulation  is  entirely  too  expensive.  \\  ei*e  we  all  to  grow  Ma- 
nila hemp,  which  is  as  yet  hand-prepared,  our  laborers  are  not  poor 
enough  to  work  for  18  cents  a  day,  which  is  the  utmost  a  native  fiber- 
cleaner  can  earn  (in  a  day)  on  the  Philippine  Islands. 

The  extiaction  of  bast  fiber  from  the  woody  stems  of  exofjeywns  plants 
is  attended  with  difiiculty,  and  no  really  satisiactory  macliinos  have  been 
produced  to  perfonn  the  work.  Ramie  and  jute  are  still  prepared  in 
China  and  India  by  the  laborious  methoils  of  hand  manipulation,  and 
it  is  only  the  want  of  machinery  that  has  prevented  extensive  cultiva- 
tion of  those  textiles  in  this  country.  With  endofjffiious  plants,  on  the 
contrary,  extracting  or,  rather,  cleaning  the  fil>er  by  mechanical  means, 
seems  to  be  a  matter  much  more  easily  accomplished;  and  anK>itg  those 
fibers  that  are  already  prepared  largely  by  mechanical  means  may  be 
mentioned  Xew  Zealand  flax.  Sisal  hemp  in  Yucatan,  and  plant^ain  iiber 
in  the  West  Indies  (see  body  of  report). 

Some  of  the  fibers  in  tho  above  list  are  only  interesting  as  museum 
specimens,  as  showing  the  various  i)lants  producing  fibrous  substance, 
or  that  have  been  utilized  by  aborigines  in  the  absence  of  better  ma- 
terial— mostly  grown  in  a  wild  state,  unworthy  of  cultivation,  yet  valued 
locally  in  their  native  countries.  A  few  have  been  prepared  experi- 
mentally, some  with  sufiicieat  success  to  warrant  more  extended  ex|>eri- 
ment. 

The  catalogue  includes  all  the  fibers  and  fibrous  substanc<^s  in  the 
museum  at  present,  with  the  exception  of  a  few  Cliincf^e  fil)ers  without 
names,  which  have  not  yet  been  identified. 
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DESCRIPTIVE  LIST  OF  FIBERS. 

That  the  list  may  be  made  more  available  for  reference  by  the  stu- 
dent or  inquirer,  the  plants  furnishing  the  various  fibers  and  fibrous 
substances  here  enumerated  have  been  grouped  in  their  natural  fami- 
lies, and  these  arranged  in  the  regular  order  of  classification.  By  this 
means  the  relations  of  the  fibers  to  each  other  in  the  vegetable  kingdom, 
as  well  as  to  the  various  plants  producing  them,  may  be  noted.  Strict 
generic  order  has  not  in  every  case  been  followed,  plants  of  the  greatest 
importance  having  been  given  first  mention  in  the  families  to  which  they 
belong. 

1. — ^AyONACB^. 

Xylopia  sertcea. — Known  to  the  Brazilians  as  the  Tyndwjba;  also  called 
Maiaquete.  The  plants  of  this  genus  are  trees  or  shrubs  indigenous  in 
BrazU  and  warm  districts  of  South  America,  and  also  found  in  the  West 
Indies.  They  are  not^d  for  the  bitterness  of  the  wood  and  for  the  aro- 
matic properties  of  their  fruit  and  seeds. 

The  fiber  of  the  species  named,  if  fiber  it  can  be  called,  is  of  the 
coarsest  description,  and  consists  only  of  the  cortical  layers  of  baxk, 
which  are  torn  from  the  trees  in  ribbon-like  strips.  These  have  no  use 
that  can  be  dignified  by  the  name  of  manufacture,  and  are  only  rudely 
twisted  or  plaited  by  the  natives  into  a  kind  of  coarse  cordage,  which 
is  used  to  tie  fences,  and  sometimes  to  secure  cattle.  A  sample  of  this 
coarsely-twisted  rope  was  received  from  Brazil  (Exhibition,  1876),  and  is 
a  little  more  than  half  an  inch  in  diameter,  composed  of  three  strands, 
each  of  which  contains  about  nine  or  ten  of  these  ribbons  or  strips  of 
bast,  the  interior  ones  being  quite  harsh  and  woody.  Doubtless  in 
skilled  hands  finer  specimens  of  cordage  might  be  produced,  though 
strictly  speaking  it  does  not  possess  fibrous  material.  It  would  be  avail- 
able for  mats.  Xylopia  fruticem^  known  as  the  Embrm  in  Brazil,  fur- 
nishes a  similar  fiber.  It  is  also  a  native  of  Cayenne,  But  one  species 
is  represented  in  the  collection. 

2.— MALVACEw^. 

In  this  family  are  included  a  large  number  of  si)ecies  of  fiber-pro- 
ducing plants,  found  chiefly  in  tropiciU  countries,  though  extending  into 
temperate  climates,  as  the  mallow,  and  marsh  mallow,  so  common  to 
portions  of  our  own  country.  The  genera  represented  are  AbiitUotij 
HibiscuSj  Sidaj  Urena^  La^unaria^  &c.  The  cotton  plant,  OossypiuMj 
belongs  to  this  family,  though  cultivated  for  its  capsular  fibers  and  not 
at  all  for  its  bast.  It  is  worthy  of  note  that  the  cotton  plant  would  pro- 
duce a  strong  bast  fiber  if  treated  in  the  same  manner  as  hemp  or  jute, 
but  of  course  it  would  be  at  the  sacrifice  of  a  much  more  available  fiber, 
ma7iy  times  more  valuable  and  usefuL 

Some  of  the  foreign  rex)resentatives  of  this  family  find  their  way  into 
commerce,  though  to  a  very  limited  extent,  the  plants  bidng  cultivated. 
The  most  prominent  of  these  is  the  Ambaree,  grown  in  India;  Paritinm 
tiliaceum  is  much  prized  in  the  West  Indies :  other  species  have  aiti-acteil 
attention  in  various  parts  of  the  world,  ana  even  our  indigenous  species 
are  not  altogether  unknown.  The  species  are  all  trees  or  shrubs  with 
large  leaves  and  conspicuous  flowers,  and  all  yield  fiber  which  is  valu- 
able for  cordage  and  many  other  purpose  s. 

Abelmoschus  esculentm. — Okra  and  Okro:  This  plant,  which  finds  a 
home  in  the  southern  portions  of  the  United  States,  is  a  native  of  the 
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West  lD(iies*  and  is  as  uftefnl  as  an  article  of  food  as  for  its  fibre.  Other 
edible  species  found  in  the  Old  World  have  been  united  with  it,  as  longi^ 
Jfblitis  of  the  East  Indies,  and  an  African  8i»ecies  called  Bamm'fa:  so 
it  may  claim  a  borne  in  both  hemispheres.  It  is  cultivated  in  South 
France  for  its  pods,  and  is  well  known  throufjhout  the  Southern  States 
as  producing  a  favorite  vegetable  used  largely  in  soups. 

The  bark  of  this  species  abounds  in  fit^r  of  fine  quality,  which  can 
be  employed  for  many  purposes.  In  our  own  country  it  has  been  used 
to  a  slight  extent  in  the  manufacture  of  paper,  a  specimen  of  which 
can  be  seen  in  the  museum  in  the  form  of  a  printed  newspaper,  from 
Alabama. 

When  cultivated  for  its  pods  alone,  the  okra  plants  are  grown  at  con- 
siderable distance  trom  ea«h  other,  and  the  strength  of  the  plant  goes 
to  develop  le^aves  and  fruit,  but  if  cultivated  for  fiber  the  seeds  should 
be  sown  thickly  and  the  plants  cultivated  closer  together,  that  the  stems 
may  grow  tall  and  straight  and  the  bark  smooth  and  better  adaptecl  to 
the  production  of  fiber,  which  is  extracted  in  the  same  manner  as  that 
of  hemp. 

In  color  the  fiber  is  as  white  as  New  Zealand  flax — ^whiter  than  jute 
as  generally  prepared  for  exi)ort — but  more  brittle  and  of  less  strength. 
The  filaments  are  smooth  and  lustrous,  and  tolerably  regular.  Another 
sample  (receivexl  Smithsonian  Institution,  1869,  locality  not  given),  evi- 
dently home  prepared,  as  the  bast  is  but  little  better  than  separated, 
exhibits  considerable  tenacity,  and  would  make  quite  strong  cordage. 
This  sample  is  3  feet  8  inches  in  length.  For  microscopic  chamcteristics 
of  mallow  fiber  see  Hibiscus  cannabinus.  The  okra  is  worthy  of  experi- 
ment, and  its  fiber  might  be  used  to  advantage  for  many  purposes  for 
-which  jute  is  employed,  as  coarse  bagging,  or  baling  stutt*,  burlaps,  &c. 

In  procuring  fiber  for  Dr.  Roxburgh's  experiments  with  this  species 
as  to  tenacity  the  stems  were  cut  when  the  seed  was  ripe,  and  were 
steeped  a  few  days  before  preparing.  His  tests,  compared  with  hemp 
and  jute,  are  thus  recorded :  The  okra  fiber,  dry  (from  India),  broke  with 
a  strain  of  79  pounds;  wet,  95  pounds;  jute  (Corchorus  olitarius)y  dry. 
113  pounds:  wet,  125  pounds;  hemp  (Bengal),  dry,  158  pounds;  wet,  190 
pounds.  Hibiscus  cannalrinum  in  the  same  test  gave,  dry,  115  pounds; 
wet.  133  pounds.  Other  species  of  Hibiscus  gave  as  follows:  H.  sab- 
daAffa^  dry,  95  pounds ;  wet,  117  pounds;  H,  strichts  (from  the  Mollucas), 
dry,  104;  wet,  115  pounds;  and  H.  furcatus,  dry  and  wet,  89  and  92 
pounds,  respectively. 

The  species  were  not  all  tested  under  the  same  conditions,  as  some 
were  cut  when  in  flower  and  others  when  in  seed.  By  these  exi)eriments 
we  see  that  okra  fiber  wet  has  just  half  the  tenacity  of  hemp  in  the  same 
state,  while  jute  can  be  rated  one-third  higher. 

Hibiscus  moscheutos. — Swamp  rose  mallow. — An  indigenous  species  of 
mallow  found  in  many  paits  of  the  temperate  United  States,  aeeording  to 
Gray, "  inhabiting  brackivsh  niiushes  along  the  coast,  extending  up  rivers 
far  beyond  the  influence  of  salt  water  (as  above  UaiTisburg,  Pa.),  also 
Onondaga  Lake,  New  York,  and  westward,  UHually  within  the  influence 
of  salt  si»rings."  The  plant  grows  from  4  to  S  feet  in  heigiit  and  flowers 
late  in  summer. 

The  value  of  the  plant  has  been  known  for  many  years,  though  it  has 
never  been  prepared  other  than  experimentally^  and  in  smalle.st  quanti- 
ties, from  the  lack  of  proper  machinery  with  which  to  manipulate  it,  and 
I)iace  it  in  a  condition  to  be  utilize<l.    During  the  last  year  the  plant 

*  Forcher  states  that  it  was  introduced  into  the  Soatbem  Statee  torn  A£daa^ 
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lius  been  the  subjcrt  of  reitcxverl  experiment  in  j^ew  Jers<\y,  tlje  better 
means  for  tlio  extraclion  of  the  fiber,  now  at  band,  Laving  ma<te  it«  suc- 
cessful cultivfition  i)rol>able.  In  the  s^icond  report  of  the  burean  of 
statistics,  Iab<;i'  and  industries  of  [N'ew  Jersey,  it  is  stated  that  the — 

Keccnt  ("^iM^niiir-iits  with  'he  roso  mallow  at  Camden  and  Newark  incline  ns  strongly 
to  Ix'lieve  il'.ut  juK*  (*\  tqiiai  ijunliiy  may  be  obtninecl  from  it,  and  |»oHsibIy  nniier  I'xju- 
ilition^  more  advaiita';. 'OILS  Uiaii  ho m  the  Alvtilon  (wncen/jo').  One  very  importaui 
advniit.i^^e  tlie  ro^c  i:i:!ll«i\v  would  liuvt^  Over  the  Abntilon,  in  respect  to  the  ecnnoiny 
«»f  cnltivjitum,  c<;i/-i>its  in  itn  l«*lncr  «<  perenniftl.  J^ike  rnmie,  the  plrtnts  once  p.-ital*- 
lishtnl,  the  aniinjil  cut  tiii'j:8  from  The  stands  would  be  a  perpetual  w>nro©  of  proDt  to 
J  III*  cultivator,  iu  cao(i  the  <|aaUty  and  cost  of  the  liber  meet  our  present  expectationa. 

Although  the  i)lant  is  generally  fonnd,  in  a  "vdld  state,  in  marshes,  or 
npon  the  maririns  of  streams,  or  in  low  wet  plaees,  e.^periment  shows 
that  it  will  thiive  upon  uplands  as  well.  Twenty  years  a^o  rose  mallow 
roots  wc^re  tiiken  from  the  place  of  their  natnral  ^rro^rth  and  planted 
npon  nplands  on  t'le  Delaware  Eirer,  with  a  view  to  ntili;:ation  of  the 
fiber,  and  tliese  rr»ots  hold  tlteir  own  astenaeionsly  to-day  as  when  grow- 
ing in  tlieir  native  s warap.  More  than  this,  they  have  deiied  attempts  at 
eradication,  and  continue  to  grf)W  in  spite  of  opposition. 

Samfdes  of  libor  produced  last  year  by  genrleraon  interested  in  further- 
ing this  industry  are  considered  as  "a  substitute  not  only  for  Asiatic 
jute,  but  for  secondary  grades  of  imported  hemps.'' 

Samples  of  this  fiber  upon  exhibition  in  tlie  museum  are  evidently 
hand  prepared,  and  of  very  little  strength.  There  is  no  doubt,  however, 
but  that  a  really  good  fiber  can  be  prepared  from  this  ydant,  as  well  as 
from  allied  species  wliich  occur  from  Pennsylvania  to  Illinois,  and  sonth- 
ward.  It  would  be  interesting  to  test  favorably  prepared  specimens  of 
the  indige]>ons  species  of  Jlibitwus^  to  ascertain  their  relative  strength, 
though  without  doubt  the  northern  s])ecies  would  be  found  inferior  to 
the  okra,  or  species  mostly  grown  in  the  Southern  States.  Jff,  gmdi- 
Jlorus  and  IL  •DiiViUirlH  are  other  indigenous  vspecies  yielding  fiber. 

Hihiacns  cannahiniis, — Hemp-like  Hibiscus. — This  plant,  a  native  of  the 
East  Indies,  is  extensively  cultivated  in  many  parts  of  iTHlia  for  its  fiber, 
which  is  em})loyed  as  a  substitute  for  hemp,  under  which  natno  it  is  ex- 
ported, thougli  sometimes  called  bastard  jute.  It  has  a  variety  of  na- 
tive names,  the  most  commonly  known  of  which  is  Amhtxree^  its  name 
in  Western  India.  In  Madras  it  is  called  Fahtnfpo ;  it  is  the  Maesfa 
plant  of  Bengal,  and  DcvMnee  hemp  of  Bombay;  the  Sanscrit  name  is 
NdliJca.  The  plant  has  a  prickly  stem,  the  leaves  deeply  parted,  and 
the  stem  attains  a  height  of  6  to  8  feet. 

Tliough  thriving  at  all  seasons  of  the  year,  it  is  generally  cultivated 
in  the  cold  season.  The  seeds  are  sown  as  thickly  as  hemp,  in  rich  loose 
Hoil,  and  it  requin»s  about  three  months'  growth  before  it  is  ready  to  be 
pulled  for  "watering"  and  dressing,  the  mode  of  ti^eatment  being  the 
same  as  that  given  the  Sunn  hemp.  CroiaJaria  jnncca  (see  Lefjnmh}o$ir), 
Full  grown  plants  that  have  ripened  their  seed  furnish  stronger  filx-r 
than  the  ]>laiits  cut  while  in  fiower,  though  the  fibers  of  this  Si)ecies  are 
more  remarkable  for  tijcir  fineness  than  for  strength. 

As  to  uses,  a  coarse  sackcloth  is  made  from  its  fiber,  in  India  (some- 
times called  gunny  liixn^),  though  its  chief  employment  is  for  ropes  and 
cordoge,  it  being  the  common  cordage  of  the  country  in  a  few  districts. 
Coarse  ca^jvas  is  also  made  from  it.  In  Bengal  it  is  employed  at  the  pres- 
ent time  for  all  tlie  purjjoses  of  jute,  ard  also  for  making  fish-nets  and 
pnper.  V6tillart  snys:  ''Tlie  fiber  of  H,  cannabrmis  is  stiff  and  brittle, 
and  has  uo  superiority  over  jute,  and  it  is  very  inferior  to  that  of  India 


Digitized  by 


Google 


VEOEtABLK  flBRRS.  507 

hemp  or  Strnu."  The  leaves  of  the  phuit  ai-e  eaten  as  a  pot-herb  iu 
many  parts  of  India,  the  taate  being  pleasantly  acid,  not  unlike  sorreL 

The  fibers  of  carefully  prepared  Amhtree  are  from  5  to  6  feet  long.  Com- 
pared with  ordinary  hemp  they  are  paler  brown,  harsher,  adhere  closer 
together,  though  divisible  into  fine  fibrils,  possessed  of  considerble 
strength.  Its  tenacity  tested  with  Sunn  is  as  115  to  130.  Thefiberiu  the 
l)resent  experiment  having  been  extracted  from  plants  cut  when  in  flowei\ 

Vt^tillart  states  that  the  fiber  of  Hibiscus,  when  minutely  examined 
in  glycerine,  appears  as  a  bundle,  the  filaments  strongly  united  together, 
BO  much  so  that  they  are  with  difficulty  separated  even  after  treatment 
in  an  alkaline  solntion.  The  fibers  are  short,  stiff,  and  brittle;  of  suf- 
ficient fineness,  but  irregular  in  size  even  in  the  same  specimens.  The 
central  cavity,  usually  narrow,  is  prominent;  cells  generally  terminating 
in  fringed  points,  sometimes  having  notches  or  sinuosities  in  their  out^ 
lines;  some  are  large,  ribboned,  and  creased,  the  exterior  surface  stri- 
ated. These  last  have  very  slender  walls,  which  explain  the  creases. 
Viewed  transversely  with  a  high  power  the  fibers  are  seen  to  be  polyg- 
onal, with  sharp  angles  and  straight  sides,  the  polygons  pressed  com- 
pactly together.   The  walls  are  thick  and  the  central  cavity  round  or  oval. 

I  tod  no  recent  quotations  of  value,  the  latest  being  some  twenty 
years  ago,  when  the  price  compared  with  other  fil>era  was  as  follows: 
Kfissian  hemp,  $140  per  ton;  Hibiscus,  $100;  and  jute,  $6  ».  Jute  has 
come  into  such  prominence  in  late  years  that  its  prices  would  probably 
range  relatively  higher.  As  high  as  000  acres  of  Hibiscus  have  been 
cidttvated  in  one  district  of  India  for  fiber  alone. 

Hibiscus  sabdariffa, — Jamaica  Indian  Sorrel. — ^Tliis  plant  fumivshes  the 
"Eoselle  hemp"  of  the  Madras  territories,  where  it  is  called  ''rozelle'' 
or  **  rouselle,"  although  the  name  is  a  corruption  of  "  oseille."  It  is  quite 
similar  to  the  preceding,  and  is  little  cultivated  for  its  fiber.  In  India 
its  fleshy  calyxes,  of  a  pleasantly  acid  taste,  are  inmth  employed  for 
making  tarts  as  well  as  excellent  jelly,  and  in  the  West  Indies  for  mak- 
ing cooling  drinks. 

Ilihiscus  sorbifolm  and  miitabilia, — ^Both  of  these  species  are  indigenous 
in  Queensland,  from  whence  the  specimens  were  received  (Exhil>ition, 
1870),  labelled  "Kosella  hemp,"  but  incorrectly.  B,  mntahiUs  is  also  a 
native  of  China,  but  grows  in  India  and  other  Eastern  localities.  Fiber 
of  H.  tefracus  was  also  received  with  the  al>ove,  but  does  not  difl'er 
materially. 

Hibiscus  splendens. — Holly-hock  tree. — ^Fiber  from  this  si)ecies,  a  native 
of  Queensland  and  New  South  Wales,  was  received  from  Victoria  (Rx- 
hibition,  1870),  preparetl  by  I>r.  W.  1^  Guilfoyle,  director  of  the  Mel- 
bourne botnnic  gardens,  who  states  that  the  sj^ecies  is  a  splendid  ti-ee, 
growing  to  the  height  of  20  feet  or  more.  "It  is  very  pubescent,  bear- 
ing large  pink  flowers  resembling  holly-hot'ks  in  siz(^  and  appearance. 
The  fil)er  is  suitable  for  cordage,  fish-lines,  pa]>er,  «S:c. 

*  Hibiscus  lieta'ophyUus, — Also  a  native  of  (^)ut»rnsland  and  New  South 
Wales.  The  fiber  was  prepared  by  GuiUbylo  from  Victorian  plants. 
"This  is  a  tall  shrub  of  quick  growth,  and  the  bju'k  is  rich  in  fiber  of 
good  quality." 

Hibiscus  Rosa-ftlnensis,  cfr. — There  are  several  other  species  of  mallow 
fiber  in  the  collection  (Smithsonian  Institution,  180*»),  but  as  they  are  all  so 
similar  in  api>ear;inee,  a  detailed  description  of  each  is  unneces:niry. 
The  8]>ecies  are  If.  Hosa  sinensis,  the  Chinese  rose;  //.  lilifuliaj  "lily- 
flowered  shoe-black  J "  H.  tetracns  and  iZ.  latifoUa,  habitats  not  given. 

♦Species  inillcated  ])y  the  awterisk  havo  been  separated  into  tho  gpniis  Paritium» 
For  oo&TOueiHM,  ko\revor,  we  wUl  cotMidor  thtm  uud«r  their  okl  generic  uames. 
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*E,  elatvSy  of  the  West  Indies,  incorrectly  labeled  "Mahoe,^  is  a  tree 
Rowing  to  a  height  of  00  to  80  feet.  The  Mahoe  or  MahuuU  of  the  West 
Indies,  i/^.  arhorem,  grows  to  a  height  of  16  to  20  feet,  and  its  bark  for- 
nislies  a  superior  liber,  which,  according  to  Squier,  "is  not  at  all  inferior 
to  hemp  for  most  purj^oses.''  The  liber  is  naturally  solt  and  white,  and 
is  admirable  for  the  manufacture  of  paper. 

*  Hibiscus  tiliaceus. — ^This  liber,  though  not  in  the  collection,  is  worthy 
of  passing  mention.  It  is  called  majagva  in  Central  America  and  the 
West  Indies,  where  its  fiber  is  much  used  for  cordage.  It  is  little  affected 
by  moisture,  and  is,  therefore,  selected  by  surveyors  for  measuring-lines. 
It  is  the  Bola  of  Bengal,  and  is  found  throughout  tropical  and  subtropi- 
cal regions  of  both  continents.  The  native  method  of  preparing  the 
fiber  is  to  strip  the  bark  from  a  branch — when  a  rope  or  piece  of  conlage 
is  wanted — and  holding  one  end  firmly  between  the  toes,  first  tearing 
it  in  strips,  it  is  twisted  by  the  hands.  "  It  was  generally  cultivated  in 
America  prior  to  1492.'' 

AbutiUm  avicennce, — Indian  Mallow. — This  is  another  malvaeeoos 
plant  that  has  been  cultivated  in  the  United  States  to  a  limited  extent 
It  is  an  annual,  usually  gi-owing  to  the  height  of  4  feet,  though  in 
cultivation  stalks  6  teet  high  are  common,  and  Professor  Waterhouse 
records  a  height  of  8  feet  in  Missouri.  Gray  states  that  it  was  intro- 
duced from  India,  and  when  found  in  a  wild  State  has  escaped  from  col- 
li vation.  It  grows  so  freely  upon  any  rich  soil,  even  thrusting  itself  in 
and  growing  bpontaneously,  that  it  has  almost  come  to  be  considered 
a  farm  pest  in  many  portions  of  the  country.  It  grows  luxuriiuitiy 
throughout  the  West  and  North,  the  line  of  States  from  Ohio  to  Missomi 
producing  even  now  vast  quantities  of  the  fiber,  which  rots  and  goes  to 
waste  upon  the  stalks  every  year.  The  fiber  is  strong,  glossy,  and  white, 
and  the  ligneous  body  of  the  plant  gives  more  cellulose  for  pa{>er  stock 
than  many  other  species.  Mr.  Lefranc  considers  it  superior  to  Indian 
iute,  and  finer  than  ManUa  hemp,  and  he  classifies  it,  in  value,  between 
Manila  and  Italian  hemp. 

Extracted  from  the  plant  in  its  young  8ta<^e,  it  would  bo  fine  enough  for  textito 
fabrics,  such  m  carpet-yarns  and  fiUings.  It  takes  readily  any  colors,  and  its  natural 
InBter  displays  more  in  the  aniline  dye  than  in  any  other,  a  great  advantage  over  In- 
dian Jute,  which  is  anta;roniHtic  to  cheap  bleaching  and  dyeing. 

The  seed  of  the  plant  is  so  hardy  that  it  is  not  affected  by  the  severest 
winter.  Within  a  few  years  efforts  have  been  made  to  introduce  the  fiber 
into  commerce,  and  to  that  end  it  has  been  the  subject  of  experiment,  both 
as  to  cultivation  and  manufacture,  with  results  to  a  certain  degree  satis- 
factory, though  perhaps  the  high  standard  of  excellence  that  has  been 
claimed  for  it  by  enthusiastic  experimenters  has  hardly  been  realized. 

Fully  ten  years  ago  it  attracted  considerable  attention  in  the  West, 
and  particularly  in  Illinois,  through  the  endeavors  of  Mr.  J.  H.  McCon- 
nell,  who  demonstrate<l  its  value  by  manufacturing  it  into  thread,  cord- 
age, rope,  &c.  A  State  fair  committee  in  1871  reported  uiK)n  these 
manufactures,  and  stated  that  the  fiber  gave  flattering  promise  of  utility. 
Accordiug  to  this  report  the  plants  are  stated  to  grow  9  to  14  feet  high; 
that  the  seed  should  be  sown  12  to  IG  quarts  per  acre,  in  corn-planting 
time,  iu  the  same  manner  as  hemp ;  that  it  is  cut  with  a  reaper,  shocked 
like  hemp  till  cured,  then  water-rotted  like  hemp;  a  volunteer  crop  will 
spring  up  the  last  of  July,  which  can  be  dew-rotted.  The  cost  of  cut- 
ting is  given  at  75  cents  per  acre;  water-rotting,  $10;  dew-rotting,  $5: 
hand  cleaning,  $12;  and  half  as  much  by  machinery,  making  the  total 

*  Species  indicated  by  the  asterisk  have  been  separafed  into  the  genus  ParUkmL 
For  •oavQuieuoo,  howAver,  we  wiU  couAider  bheu  uoder  th«ix  old  gttuorlo  i 
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cost,  not  including  rent  of  land,  $19  to  $31.  Messrs.  McConnell  offered 
$100  per  ton  for  all  water-rotted  that  could  be  furnished,  and  $75  for  the 
dew-rotted.  The  crop  is  not  exhausting  to  the  soil  if  the  refuse  is  re- 
stored to  it. 

In  the  last  two  years  it  has  been  the  special  subject  of  investigation 
and  experiment  iu  the  State  of  New  Jei-sey,  through  the  endeavors  of 
Mr.  Samuel  C.  Brown.  A  circular  was  issued  iu  1878  for  the  twofold  pur- 
l>ose  of  awakening  an  interest  iu  the  subject  of  fiber  cultivation,  and  to 
ascertain  what  portions  of  the  State  were  best  adapted  to  its  cultivation. 
From  their  investigations  and  experiments,  it  is  settled  that  there  really 
need  be  no  difficulty  in  fiber  cultivation,  the  material  point  being  to  as- 
certain the  best  conditions  under  which  to  couvert  hitherto  uncultivated 
plants  into  those  of  future  industrial  signiticaiice  and  i)rofit.  Mr.  Brown, 
in  his  first  report  *  on  the  subject  of  Abutilou  fiber  cultivation,  says : 

It  mast  he  remembered  that  success  in  this  new  field  of  enterprise  is  dependent  upon 
the  cost  of  the  product.  Unless  we  can  substitute  mechnnical  appliances  to  otl'set 
the  cheap  labor  of  India,  we  cannot  hope  to  attain  success  in  producing  jute  fiber. 
But  we  need  not  entertain  doubts  in  reterence  to  future  mechanical  acliievements  in 
manipulating  either  jute  t  or  ramie  tilamentn. 

These  industries  are  advocated  iu  the  intero-^t  of  the  public,  hence  every  encouraging 
feature  pertaining  thereto  should  be  disclosed.  We  have  had  two  interviews  with  Im- 
porters of  jute,  with  samples  of  New  Jersey  jute  fiber  in  hand.  We  sought  these  inter- 
views with  the  view  to  determine,  by  unfriendly  criticism,  the  character  of  the  domes- 
tic article.  The  gentlemen  were  informed  of  the  circumstances  under  which  our 
samples  were  prepared,  with  the  further  assurance  that  they  were  not  equal  to  what 
would  be  produced  from  the  same  garden  plants  later  in  the  season.  The  quality, 
however,  was  pronounced  to  be  very  good,  and,  furthermore,  that  If  we  "never  pro- 
duced anything  better  than  that  our  country  had  something  of  great  value ;"  and  still 
fuj*ther,  tnat  "America  would  become  an  exporter  of  jute."  The  oiher  gentleman  we 
Bubsequently  met,  who  is  engaged  in  the  jute  trade,  an<l  a  resident  of  Calcutta,  after 
examiuin<F  with  the  deepest  Inteix'st  our  npecimens  of  jut«  (AbutUon  aricetiiKe)  and 
ramie,  had  the  kindness  to  say,  "  1  would  not  be  surjjrised  if  you  did  succeed  in  pro- 
ducing jute  some  day."  The  value  of  this  concession  was  greatly  enhanced  by  the 
indescribable  disinterestedness  with  which  it  was  announced. 

It  is  stated  that  an  acre  of  ground  will  produce  5  tons  of  Abutilon 
stalks,  and  about  20  per  cent,  of  pure  fiber  is  obtained  after  preparation. 
Considered  superior  to  jute  fiber  as  imported,  the  long  fiber  is  fully  equal 
in  value  to  Calcutta  prime  jute,  and  i*hilad<»lphia  rope  manufacturers 
have  already  oftered  to  buy  any  quantity  at  the  highest  market  price  for 
jute.  Bleached  and  cottonized  for  fabrics,  Mr.  Lefranc  pronounces  the 
Abutilon  fiber  good  for  weaving  tissues  and  for  mixing  with  a  certain 
class  of  woolen  goods.  AbutUon  avicennce  in  its  crude  state  is  worth 
from  $8  to  $10  per  ton.  In  regard  to  its  prei)aratiou  the  authority  above 
quoted  says : 

In  India,  jute  is  rotted  in  water  and  8eparate<l  by  hand  from  the  ligneous  body.  This 
method  cannot  succee<l  in  America.  As  with  rauiie,  machinery  and  chemicals  must  be 
substituted  for  the  pn>duetum  of  American  jute  (AbutilonX  As  explained  in  the  case 
of  ramie,  the  jute  industry  can  be  most  successfully  established  by  organized  agencies 
through  which  farmers  could  sell  tiieir  raw  crops  by  the  tun.  At  $10  per  ton  for  dried 
stalks  in  proper  shape,  the  grower  and  the  manufacturer  could  realize,  respectively, 
legitimate  profits  from  the  new  industry.  *  *  *•  Wc  have  more  induct-ments  to 
embark  in  the  production  of  jute  than  the  East  Indian  had.  The  superiority  of  oiu* 
staples  the  mecnanical  facility  for  treatment,  and  the  ready  home  market,  now  sup- 
plie<l  by  the  foreign  article,  open  the  road  for  successful  enterprise  in  the  development 
of  this  new  industry. 

•  First  annual  report  of  the  burean  of  statistics,  labor,  and  industries  of  New  Jersey. 

tBy  "jute,"  Abiitilofi  rtr»ce« no*  is  meant.  The  application  of  the  name  ^'American 
jnte  "  to  tho  Indian  mallow  peems  somewhat  out  of  place,  as  th**  term  sljould  b«  used 
only  to  designate  fiber  fixim  the  jute  of  conmu'rce  {CorchorvH  oJitoritts)  i;r(»w  ii  in  our 
own  oonutry.  Should  such  cultivation  ever  be  attained,  "American  juie ''  will  then  be 
most  appropriate. 
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As  I  have  stated,  the  plant  grows  readily  in  any  ricli  smi  suitable  for 
<M>m  or  potatoes.  Its  seed  is  so  tenacious  of  vitality  that  frosts  do  not 
injure  it,  while  it  sows  itself  and  even  encroaches,  year  by  year,  upon 
contiguous  land  to  that  upon  which  the  plants  are  cultivated.  Viewecl  wi  a 
farm-weed  merely,  this  habit  makes  it  troublesome,  thouffh  it  establishes 
the  fact  of  ready  cultivation.  This  point  being  settled,  the  only  remain- 
ing question  relates  to  the  preparation  of  the  fiber,  which  must  be  cheaply 
accomplished,  and  in  a  manner  that  will  give  the  least  trouble  to  the 
former,  as  there  are  few  who  w^ould  go  to  the  trouble  or  expense  of  pre- 
paring pools  for  steeping  the  crude  product,  as  is  the  custom  with  jute 
m  India  or  flax  in  other  countzies.  Mr.  Brown  mentions  in  a  recent  re- 
port (see  appendix.  Article  1)  that,  from  experiments  made  in  1879,  it  is 
thought  tliat  the  steeping  or  rotting  process  can  be  dispensed  with  en- 
tirely, and  that  the  labor  expended  upon  this  crop  by  the  farmer  wiU  be 
no  greater  than  attends  the  growth  of  w  heat  or  rye. 

Professor  Waterhouse,  of  Washington  University,  Saint  Louis**an  au- 
thority ui)on  all  questions  pertaining  to  jute  and  allied  libers— writes 
that,  in  his  opinion,  the  cultivation  of  the  Abutilon  avieenn<B  for  its  fib^ 
is  susceptible  of  development  into  a  source  of  great  wealth  to  the  coun- 
try. In  reply  to  a  rcniuest  for  recent  facta  touching  its  usefulness  as  a 
fiber  plant,  1  received  from  him  a  manuscript  copy  of  a  letter*  writ 
ten  to  Mr.  Brown  upon  the  same  subject,  with  the  privilege  of  pubhca- 
tion.  As  it  con  tains  much  interesting  and  valuable  information,  1  gladly 
reproduce  it  entire  in  the  appendix. 

ITie  important  question  of  machinery  for  the  preparation  of  this,  as 
well  as  other  veiixetablo  fibers,  has  received  a  partial  solution  in  tbe 
efibrts  of  Mr.  Lelranc,  of  Thiladelplna,  and  Mr.  A.  Angell,  of  Newark, 
N.  J.  The  Lefranc  rainic  machine,  fully  described  in  tlie  annual  report 
of  this  department  for  1S73,  is  foiuul  available  for  this  class  of  fibers, 
and  during  the  entire  summer  of  1879  its  inveirtor  was  engaged  in  ex- 
perimenting with  the  Abutilon  fiber,  with  a  view  to  discover  new  methods 
of  tieatment.  Mr.  Lefranc  believes  that  his  efforts  have  resulted  in  the 
discovery  of  "  a  combined  chemical  and  mechanical  process  by  which 
the  intrinsic  and  industrial  value  of  jute  (Abutilon)  can  be  greatly  en- 
hanced at  comparatively  small  cost.  The  practical  advantage  of  tliis 
refining  process  consists  in  obtaining  a  vegetable  wool,  which  is  so 
nearly  akin  to  coarse  animal  wool  as  to  render  their  union  in  coarse 
fabrics  advantageous,  and  for  additional  possible  uses  by  itself  a  val- 
uable substitute.''  The  Angell  machine  is  of  quite  recent  invention,  hav- 
ing been  patented  September  IG,  1879.  3Ir.  8.  C.  Brown  informs  we 
that  it  does  its  work  in  a  very  satisfactory  manner,  and  he  thinks  it  a 
valuable  invention.  He  makes  the  further  statement  in  a  recent  report 
that  "  it  has  achieved  such  results  as  to  entitle  it  to  public  recognition 
as  being  in  the  line  of  devices  for  promoting  the  librous  industry.'' 

A  bounty  bill  to  en(?ourage  the  production  and  treatment  of  tibers  in 
the  State  has  pjissed  the  legislature  and  become  a  law.  There  is  a 
clause  in  it  which  relates  to  the  Abutilon,  called  "American  jute,"  in  tbe 
])ounty  bill,    (See  appendix.) 

Douglas  Ilickox,  of  Springfield,  III.,  has  had  patented  an  improved 
I  iocess  for  manufacturing  pnpor  from  Abutilon.  (Issued  3Iay  1S77.)  A 
IS, ill  wiis  started  in  S]nnn^iield  i^revious  to  the  invention  of  the  process, 
and  several  thousitud  tons  of  tlie  iiber  was  worked  up,  but  a  merchant- 
able pr.])er  could  not  be  obtained.  Subsequently  the  process  mentioned 
above  was  inti educed  into  the  mill,  and  Abutilon  paper  was  manufact- 
ured for  about  eighteen  months,  after  which  the  fiber  was  abandoned, 

*  SiQce  tlie  above  was  written  it  has  appeared  in  print  in  the  second  report  of  tb# 
New  Jersey  bureau  of  statistics,  labor,  and  industriefl. 
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and  straw  used  in  its  place,  A  series  of  paper  samples  submitted  for 
inbpectiou  aie  fair  wrapping  papers,  reseiubling  a  light  mauila  more 
than  auythiiij?  else.  Thepai>er  isolearand  of  firm  texture ;  sauiiile^of 
flax-stiaw  pajKir  were  also  included,  with  a  very  good  speciiueu  of  pii- 
per  from  wUcafc  stmw,  called  "bogus  niaiiilla,'' 

There  is  a  suiall  series  of  samples  of  Abutilou  liber  in  the  museuuj, 
showhig  it  as  extracte<l,  and  also  dyed  to  exhibit  the  facility  with  which 
it  takes  colors.  The  fiber  has  been  used  to  some  extent  in  the  juanu- 
facture  of  cordage  and  twine.  Specimens  of  vo\}e  exhibited  at  the  last 
Xew  Jersey  State  fair  carried  off  the  prize  of  $100  for  the  best  textile 
X)roducts  of  the  State. 

Mr.  Hickox  states  that  a  factory  was  started  in  Springfield,  111.,  a  few 
years  ago  for  the  manufacture  of  rope  and  small  cordage,  but  fi'om  some 
cause  uulvuowu  to  the  writer  tlxe  project  was  abandoned.  Samples  of 
twine  forwarded  seera  strong  and  good. 

Another  use  to  which  the  fiber  was  put,  though  only  to  a  limited  ex- 
tent, was  in  the  manufiicturc  of  a  substitute  for  feather  dusters,  a  few 
Btiii*  feathers  being  inserted  in  a  handle  in  the  center  of  a  mass  of  fiber 
to  hold  it  out  in  the  form  of  a  duster.  Other  fibers,  as  hemp,  are  used 
for  the  same  puri)Ose.  1  have  had  no  opportunity  to  examine  manufact- 
ures from  ]Xew  Jersey  grown  Abutilon,  though  the  samples  of  fiber 
shown  me  by  Mr.  Browu  seemed  very  strong  and  good. 

The  specimens  in  the  museum  are  not  equal  to  okra  fiber,  and  the  ma- 
terial is  quite  brittle,  so  much  so  that  when  used  as  a  brush  or  duster 
tbey  make  almost  as  much  diit  as  they  are  supposed  to  clean  away. 

The  fiber  is  used  for  maldng  paper  to  some  extent  in  the  West. 

Ahuiilon  mollis, — In  the  Victorian  collection  (Exhibition,  1870),  there 
are  four  species  of  Abutilon^  which  have  been  introduced  iato  Vic- 
toria from  South  America.  Like  other  malvaccous  plants,  they  are  all 
fiber-pro<lucing,  and  might  prove  worthy  of  cnUivation.  Dr.  Guilfoyle 
says  of  this  species,  ^'  though  a  native  of  South  America,  the  shrub  is  of 
exceedingly  rapid  growth  in  Victoria.  Its  fiber  is  very  strong  and  suita- 
ble for  matting,  paper,'^  &c.  The  sample  has  been  carelessly  prepared 
and  is  not  of  good  color,  nor  are  the  fibers  well  separate<l.  It  is  never 
ciuite  strong,  and  in  general  characteristics  resembles  that  of  its  allied 
genus  Hibiscus. 

Abutilon  Bcclfordiaiium. — Habitat,  Brazil. — Victorian  collection  of 
Guilfoyle.  ^'A  tall,  rank-growing  shrub,  of  very  ra])id  growth  in  Vic- 
toria. The  bark  yields  a  fil)er  of  superior  quality,  suitable  for  whip- 
cord, fine  matting,  pajier,  and  perhaps  textile  fabrics.'^  Tlie  fiber  has 
been  much  more  carclully  ])reparcd  than  the  preceding.  It  is  almost 
-white,  tbe  filaments  fine  and  regular,  and  i)osscssed  of  considerable  te- 
nacity. 

Abutilon  vcnohuvi. — ^Veined  Lantern  Flower. — This  is  also  a  native  ol 
Brazil.  Victorian  coUectiou  of  Guilfoyle.  "  Fiber  of  fine  quality,  ^^uit- 
iible  for  fishing-lines,  textile  fabrics,  and  paper."  I^e^^embk  s  tlie  i>}  eced- 
iiig  in  color  and  fineness,  though  appears  to  be  sti'on.uer. 

Abutilon  striatum, — Streaked  Lantern  Flower. — This  is  the  speci(^s  so 
commonly  met  with  in  greenhouses  in  winter,  and  grooving  oat  of  doors 
(in  this  latitude)  in  our  gardens  through  the  sumuier.  The  plant  is  a 
native  of  Brazil.  The  s';mi>le  of  fiber  is  from  Victorian  ooUec^lion.  "  Its 
bark,  which  jxels  rondiiy,  furnishes  a  fiber  of  \ery  line  texiiin^"  As 
lliis  plant  grown  so  readily  out  of  doors  in  tha  waiiiior  })orii(»n.s  of  tiie 
United  States,  it  might  be  worthy  of  ex])erinient.  as  rlic  lii^er  is  fully  as 
str4)Dg  as  the  preceding,  and  could  be  obiaiiu  il  in  cuii.sidM'ablc  leDglh, 
as  the  shrubs  grow  to  the  height  of  4  to  G  feet,  and,  a«  its  bark  peels 
readily,  could  be  easily  extracted. 
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Ahutilon  oxyoarpum. — This  species  appears  in  the  Queensland  collec- 
tion (Exhibition,  1876),  in  whieb  country  it  is  indigenous.  The  sample  is 
well  prei)ared,  quite  white,  the  fiber  soft  and  lustrous,  and  appeai-s  a 
little  stronger  than  the  Victorian  sample.  A»  indicum  and  polyandrum 
are  East  Indian  spe<iies,  which  furnish  a  strong  tiberfor  rope-making,  the 
first  named  growing  wild  in  the  Bancoorah  district,  and  ase4  a«  a  substi- 
tute for  cordage  in  making  fences  for  gardens,  but  for  no  other  purpose. 

/Siifa  retuaa. — Queensland  hemp. — Sida  is  another  genus  of  mal  vaceous 
plants  growing  extensively  in  the  more  tropical  portions  of  both  hemi- 
spheres. Some  of  the  species  abound  in  mucilage,  while  the  bark  of 
others  is  rich  in  fiber.  The  fiber  sample  was  received  from  Queensland 
(Exhibition,  1876),  labeled  "  Queensland  hemp,"  and  was  accompanied  by 
another  species,  ^\  rhombifolia^  the  label  of  which  states  that  this  plant 
"is  calleil  iSida  return.'^  A  fine  sample  of  retma  fiber  was  received 
with  the  Victorian  collection,  labeled  Queensland  hemp,  which  was 
prepared  by  Dr.  Guilfoyle,  who  states  that  the  plant  has  estiiblished 
itself  in  Melbourne,  and  is  of  very  quick  growth,  seeding  freely.  He 
regards  the  fiber  as  suitable  for  fine  paper,  and  for  the  manutacture  of 
conlage. 

The  sample  of  "  8.  rhombi/oUa  "  is  very  white  and  lustrous,  the  fila- 
ments fine  and  even  ;  in  a  portion  of  the  sample  the  ribbon-like  charac- 
ter of  the  bark  is  retained,  filled  with  delicate  indentations,  giving  it  a 
lace  like  appearance.  These  ribbons  of  fiber  break  easily,  but  a  twisted 
cord  of  the  finer  prepared  fiber,  the  size  of  cotton  wrapping  twine  of  the 
shops,  broke  only  after  repeated  trials  with  the  hands.  The  fiber  was 
prepared  by  Alexander  McPherson.  This  species  grows  in  India,  and 
the  bark  yields  "abundance  of  very  delicate  flax -like  fibers^,  which  Dr. 
Koxburgh  thought  might  be  advantageously  used  for  many  purposes. 
Forbes  Watson,  in  the  Descriptive  Catalogue  of  the  East  Indian  Depart- 
ment, International  Exhibition,  1862,  pronounces  the  fiber  similar  to  jute 
in  api)earance,  ''but  considered  to  be  intrinsically  so  superior  that  it  is 
worth  from  £5  to  £6  more  per  ton,  and  he  places  it  next  that  fiber  ^  in 
order  to  attract  to  it  the  attention  which  it  deserves. 

Experiments  with  the  fiber  of  8,  rhomhi/olia  demonstrated  the  fact 
that  a  cord  one-half  inch  in  circumference  would  sustain  a  weight  of 
400  pounds.  In  s])eaking  of  Dr.  Roxburgh's  specimens,  Royle  says  "the 
fibers  are  from  4  to  5  feet  in  length,  anil  dis[day  a  fine,  soft,  and  silky 
fiber,  as  well  adapted  for  s])inuing  as  jute,  but  infinitely  superior.'^  The 
8i»ecimens  of  Queensland  hemp  in  the  department  collection  are  very 
well  prepared,  and  quite  strong;  the  fiber,  in  color,  is  grayish-white. 
The  Victorian  samide,  while  strong,  is  dark  colored,  and  has  been  poorly 
cleaned. 

S.periplocifolia,  a  native  of  the  Malay  Islands,  furnishes  a  serviceable 
fiber,  and  -6'.  tilicvfoUa  is  cultivated  by  the  Chinese  for  its  fiber,  which 
they  consider  superior  to  hemp.  The  Chinese  name  for  the  plant  is 
King  ma. 

Urcna  lohata, — Urena  is  another  genus  of  Malvaceae,  consisting  of  a 
feu  extremely  variable  species  extensively  distributed  over  the  tropica 
of  both  hemispheres. 

j'iber  of  U.  lohaia  was  received  from  Brazil  (Exhibition,  1876),  where 
it  is  known  as  Oua.vima.  The  fiber  is  extracted  readily,  and  makes  very 
strong  cordage;  It  also  takes  color  well,  and  the  dyes  are  lasting.  In 
iiidiii,  where  the  s])iK'i<\s  also  abounds,  it  is  called  B7in-ochra,  ami  pro- 
tliices  a  strong  filler,  *^a  tolerably  fine  substitute  for  hemp,"  though  an 
English  authority  regards  the  fiber  as  nearer  resembling  jute  tlian  either 
flax  or  hemp. 

in  the  East  Indies  they  have  recently  begun  the  manufacture  of  paper 
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firom  the  Chtaxinia  of  Brazil  with  good  results.  Two  finely-prepai-ed 
samples  were  received ;  the  fiber  is  light  in  color,  the  filameuts  quite 
fine,  even,  and  strong,  and  might  bo  spun.  It  resembles  finely-bleached 
8i)ecimen8  of  hemp  rather  than  either  flax  or  jute.  A  pirce  of  twine 
tvnsted  by  hand  to  about  the  size  of  pack  thread  I  was  unable  to  break 
with  the  fingers. 

Urena  sinuataj  another  species,  Royle  mentions  as  common  in  most 
parts  of  India,  producing  good  fiber.  This  species  is  also  represented 
in  the  collection  of  the  department  (Smithsonian  Institution,  1869). 

Lapunaria  Patersonii. — Norfolk  Co  witch  Tree. — ^This  beautiful  shrubby 
tree  is  indigenous  in  Queensland  and  Norfolk  Island,  and  is  closely  re- 
lated to  Hibiscm.  The  fiber  sample  was  prepared  by  Dr.  Guilfoyle(  Victoria 
Exhibition,  1S7G),  who  accompanies  it  with  a  statement  that  it  is  suitable 
for  manufacturing  paper  of  a  superior  quality,  samples  of  which  were  also 
presented,  and  for  ropes,  strong  cordage,  fine  matting,  and  basket  work. 
The  fiber  is  fine,  strong,  and  glossy,  although  the  specimen  can  hardly 
be  said  to  compare  with  Sida  rhonilnfolia  in  any  one  of  these  particulars. 

Ooasypium  herbaceum. — Cotton. — This  most  important  of  all  fiber 
plants  also  belongs  to  the  Malvacece.  There  are  several  distinct  species, 
as  G.  herbaceum^  arboreum^  sandmcense^  tmtense  hirsutum^  barbadense^  re- 
ligiomm^  &c.,  and  many  different  varieties.  The  flrstnamed  species  is 
generally  accepted  as  the  species  most  commonly  cultivate<l  in  the 
United  States  and  North  America.  The  origin  of  the  cotton-plant  is  a 
question  not  easily  settled,  as  cotton  has  been  grown  in  many  countries 
from  an  exceedinj^iy  remote  period.  It  is  probable  that  a  plant  number- 
ing so  many  species  is  indigenous  in  different  localities,  though  Rhind 
states  that  it  may  possibly  have  come  from  Persia  originally,  then  crossed 
into  Egypt,  thence  to  Asia  Minor  and  the  Indian  Archipelago.  M. 
Bemardin,  curator  of  the  Industrial  Museum  of  Ghent,  in  his  ^^Nomen- 
clature Uselle  de  Fibres  Textiles,^  gives  the  origin  of  the  several  8i)ecie3 
named,  crediting  at  least  two  to  North  America,  0.  barbadense  from  the 
West  Indies,  and  G,  hirsutum  from  Mexico.  G,  herbaceum  he  regards  as 
originally  an  East  Indian  species.  These  are  points,  however,  upon  which 
authorities  differ  widely,  and  therefore  wo  are  left  only  to  conjecture. 

Its  Arabic  name  is  Gotn^  Kotan,  or  Kutn.  In  Persia  it  is  called  Pembehy 
or  Poombeh,  It  is  known  as  Cay  Haungm  China,  and  Watta  ik  or  Watia 
noki  in  Japan.  In  Bengal  it  is  Kobung;  in  Siam  Tonfai^  while  its  Tahiti 
name  is  Vavai.  The  ancient  Mexican  name  for  the  plant  was  Ychcax- 
ihitvitl.  Tliese  are  a  few  of  its  many  native  names,  the  long  list  that 
might  be  given  showing  how  universally  the  plant  is  in  cultivation. 

Porcher  states  that  cotton  was  first  cultivated  in  the  United  States  as 
an  experiment  in  1621,  and  that  it  is  a  native  of  tropical  America.  Ac- 
cording to  Pi-escott,  in  the  '^Conquest  of  Mexico,^  the  Spaniards  found 
it  in  that  country,  and  it  is  also  affirmed  that  the  ancient  Mexicans 
"wove  cotton  garments  stained  with  the  most  vivid  and  brilliant 
colors,  an  art  practiced  by  the  Aztecs,  but  now  entirely  lost,"  There  are 
reconls  that  cotton  was  cultivated  in  South  Carolina  as  early  as  1(>66, 
though  it  does  not  seem  to  have  become  a  matter  of  export  for  nearlj*  a 
<5entury  after.  It  is  recorded  that  "7  bags"  were  exported  in  1748. 
The  first  importation  of  raw  cotton  into  England  from  the  East  Indies 
was  in  1798.  Although  cotton  has  been  cultivated  in  China  for  over 
1^,000  years  (and  perhaps  for  a  longer  period),  its  introduction  into  Japan 
is  of  comparatively  recent  date,  it  having  been  brought  from  the  first- 
named  country  between  1558  and  1570,  A.  1>.  Cotton  is  cultivated  to 
8ome  extent  in  Southern  Europe,  and  formerly  Italy  produced  vast  quan- 
titles,  but  the  iudu^ry  ha^  dwindl^^d  to  almost  noilting. 
3.S  A  a 
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To  return  to  our  own  country.  One  hundred  years  ago,  before  tbe 
invention  of  the  cotton-gin,  when  the  crop  was  scarcely  more  than  an 
experimental  product,  more  curious  than  useful,  the  rare  adaptation  of 
sou  and  climate  of  the  Carolina^  and  Georgia  to  the  growth  of  this  val- 
uable textile  was  clearly  demonstrated.  The  more  western  States  of  the 
cotton  belt  were  little  known,  yet  generally  believed  to  be  also  suitable 
to  its  production.  So  difficult  and  slow  were  the  rude  processes  era- 
ployed  for  separating  the  seed  firom  the  lint  that  it  was  only  grown  for 
supply  of  clothing  of  domestic  manufacture  for  the  poorer  classes,  though 
its  cultivation  had  been  commenced  a  century  and  a  half  before,  for  "  cot- 
ton wool"  of  native  growth  was  quoted  in  1621  at  8d.  per  pound.  Car- 
roll mentions  the  growth  of  cotton  in  South  Carolina  in  1666.  In  1734 
cotton  seed  sent  from  England  was  planted  in  Georgia,  as  a  great  in- 
terest was  felt  in  the  mother  country  in  the  cotton  eii>eriment.  In 
1742  a  French  planter  in  Louisiana,  M.  Dubreuil,  invented  a  machine, 
a  rude  contrivance  similar  to  the  ancient  India  mill,  which  worked  by 
hand,  consisted  of  two  fluted  rollers,  revolving  nearly  in  contact, 
through  which  the  lint  was  drawn,  while  the  seeds,  too  large  to  pass 
through  the  opening,  were  left  behind.  Another  invention  is  creditwi  to 
M.  Crebs,  of  Florida.  Neither  of  these  prepared  the  fiber  for  use,  and 
another  contrivance  was  employed,  a  bow,  with  a  combination  of  strings, 
which  were  struck  by  a  wooden  mallet  as  the  implement  was  placed  in 
contact  with  a  heap  of  cotton,  opening  the  knots  of  fiber  by  its  vibra- 
tions, shaking  out  dirt  and  dust,  and  raising  it  to  a  downy  fleece.  And 
this  ''  Georgia  bowed  cotton  "  began  to  be  quoted  in  trade  lists  of  Liv- 
erpool, as  the  small  surplus  gradually  sought  a  foreign  market. 

The  invention  of  Eli  Whitney,  in  1793,  was  sufficiently  early,  as  the 
first  steam-engine  for  a  cotton-mill  was  not  made  till  1785,  and  up  to 
1800  the  number  in  use  was  only  32,  of  430  horse-power.  Exportation 
ftom  this  country  had  commenced,  189,316  pounds  being  shipped  in 
1791,  less  in  the  following  year,  but  in  1793  the  shipments  were  137,600 
pounds,  and  in  1794  they  reached  1,601,700  pounds  from  the  impetus 
given  by  Whitney's  gin.  The  figures  jumi;)ed  to  six  millions  the  follow- 
ing year,  and  to  nine  in  the  closing  year  of  the  eighteenth  century. 
Then  the  advance  was  rapid,  from  17,000,000  pounds  in  1800  to  93,000,000 
in  1810,  and  1137,000,000  in  1820.  The  official  records  of  British  imports 
show  that  the  largest  importation  from  the  United  States  was  in  1860, 
wlien  it  reached  l,lir>.0(K),000  pounds,  and  the  largest  proportion  of 
total  imports  was  in  1815,  or  S6.S  per  cent  The  proportion  fell  to  1  per 
cent,  in  1803,  when  the  little  that  was  git)wn  was  under  the  embargo  of 
civil  war,  but  has  risen  since  with  astonishing  rapidity  until  more  thaa 
three-fourths  of  the  British  con8umi)tion  is  furnished  by  this  country. 
Without  giving  in  detail  this  wonderful  industrial  history,  the  pix)gress 
of  exportation  may  be  seen  at  a  glance  in  the  following  figures: 
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If  tbe  mauufacture  of  cotton  has  had  a  rapid  development  in  Great 
Britain,  more  than  doubling  its  consumption  of  material  in  forty  years, 
that  of  the  United  States  lias  increaseil  in  large  proportion,  as  the  fol- 
lowiii^r  statement  shows : 


Taken  by  I  Exported 
Year  ended  Aaf^ott  31—  home  nuuiu-'  to  foreign 

facture.    '  oonntries. 


IK-O '  a62,7«9  1  7^0,156 

I^O 064,628  ;  3,774,173 

l^Ti)  !  896,890  I  2,178,917 

l»7li I  1,586,960  i  3,467,566 

• 

It  was  popularly  held  in  the  South,  as  late  as  a  dozen  years  ago,  that 
this  countiy  could  never  again  jiroduce  a  crop  of  3,000,000  bales,  yet  it 
luis  twice  exceeded  5,000,000  bales,  and  the  last  three  crops  have  sur- 
passed in  weight  the  largest  ever  grown  prior  to  1860.  The  require- 
ments of  cotton  manufacture  are  steadily  increasing,  and  can  be  easily 
met  by  the  production  of  this  country,  even  though  10,000,000  instead 
of  5,000,000  bales  should  be  needed.  Probably  not  more  than  13,000,000 
acres  are  occupi^  in  this  cultiue,  or  7  per. cent,  of  the  area  of  the  State 
of  Texas.  One-tenth  of  the  number  of  counties  in  which  this  textile  is 
grown  at  all  now  produce^i  nearly  half  of  the  crop,  and  only  a  compara- 
tively small  portion  of  the  area  of  these  counties  is  under  cotton  culture. 
The  average  yield  rarely  reaches  190  pounds  per  acre,  and  could  easily 
be  doubled.  For  everj'  bale  of  cotton  there  is  nearly  a  half  ton  of  seed, 
and  nearly  2,000,000  tons  of  seed  are  now  wasteil,  for  its  partial  use  as 
a  fertilizer  is  little  better  than  waste,  in  view  of  the  fact  that  20,000,000 
of  sheep  might  be  annually  fed  with  the  unutilized  seed,  and  tne  inex- 
pensive green-feeding  that  would  be  required  to  supplement  it.  The 
cotton  States  can  supply  Europe  with  mutton  and  cotton  from  th0  same 
fields,  and  diminish  rather  than  increase  the  area  now  required  for  the 
fiber  alone. 

The  increasing  use  of  labor-saving  implements  is  cheapening  the  cost 
of  production ;  the  judicious  use  of  fertilizers,  especially  in  composts 
with  the  waste  material  of  the  farm,  tends  to  the  same  end  by  swelling 
the  rate  of  yield.  Both  of  these  ameliorations  act  as  an  inducement  to 
enlarge  the  proportion  of  white  labor,  which  now  produces  nearly  half 
the  cotton  crop,  and  in  the  country  west  of  the  Mississippi  decidedly 
more  than  is  grown  by  black  labor.  This  fact  illustrates  the  opening  of 
a  rohie  of  productive  power  and  ultimate  industrial  wealth. 

Another  source  of  Southern  wealth  to  be  garnered  in  the  future  (and 
in  the  near  future  if  present  advantages  are  improved)  exists  in  cotton 
manufacture.  Already  is  begun  the  prpfitable  manufacture  of  yarns  on 
the  plantation  or  in  little  neighborhoods  of  "  ten-bale  men,"  by  the 
Clement  attachment  or  similar  process,  by  which  cards  are  attached  to 
a  gin,  and  baling,  hauling,  commissions,  long  freightage,  and  opening 
;nid  picking  the  fiber  at  the  factory  are  all  dispensed  with.  Already 
Iju^tories  that  are  producing  cottons  both  coarse  and  fine  are  paying 
<liri(lends  that  would  delight  the  Northern  or  European  manufacturer. 
,So(m  the  yield  will  reach  6,000,000  bales.  Let  the  cotton  States  con- 
sume 2,000,000,  the  !N^orthem  States  an  equal  amount,  and  the  European 
competition  for  the  remainder  will  insure  prices  that  will  be  steadily 
remunenitive',  while  the  proceeds  will  become  accumulated  capital  in- 
stead of  funds  coml^ulsorily  employed  in  lifUn^  annually  recurring 
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mortpfages.  Lalwr,  now  unemployed  and  sadly  needing  its  wages  for  the 
social  and  material  advancement  of  a  large  class,  will  find  steady  and 
remunerative  engagement,  new  industries  will  be  introduced,  education 
advanced,  social  order  improved,  home  comlbrts  increased,  and  peaoe 
and  plenty  will  smile  as  never  before  upon  a  sunny  land. 

The  mode  of  cultivation  and  preparation  of  so  well  known  a  fiber  ia 
oui*  own  country  can  hardly  claim  a  place  in  a  brief  and  condensed  re- 
port upon  fibers  in  general,  though  its  microscopic  features  may  be  of 
interest.  Examined  longitudinally,  cotton  fibers  appear  in  the  form  of 
ribbAis,  either  fiat  or  twisted  spirally,  corkscrew  fashion,  and  are  easily 
detected  when  mixed  with  other  fibers.  Upon  the  margins  of  these 
ribbons  swellings  are  observed,  somewhat  as  though  the  edges  were 
roU^  over,  and  these  margins — ^narrow  in  comparison  to  the  width  ot* 
the  ribbon — ^indicate  that  tbe  walls  of  the  fiber  the  thickness  of  which 
they  represent  are  slight.  Creases  are  8ometim(»s  observable  in  the 
waUs  either  parallel  to  the  axis  of  the  fiber,  in  an  oblique  direction,  or 
undulated,  wliich  may  be  taken  for  slits  or  breaks,  but  close  examina- 
tion reveals  that  their  edges  are  not  sharp  and  clear  like  the  fissures  of 
flax  fiber.  The  ends  are  generally  large  and  round.  Viewed  trans- 
versely, the  fiber  is  very  characteristic.  The  filaments  are  always  isola- 
ted, never  grouped  or  joined  together,  and  in  form  ajo)  round,  oval,  or 
elongated,  often  folding  upon  themseves  at  the  ends!  giving  a  kidney 
shaped  appearance,  while  others  are  convoluted  inta  forms  resembling 
the  letter  S.  The  interior  cavity,  seen  in  the  form  of  a  line,  takes  the 
same  shape  as  that  of  the  fiber,  when  viewed  in  cross  section. 

The  museum  collection  is  quite  large.  The  series  commenced  in 
]8C4-'65  with  specimens  gathered  from  various  localities  at  home  and 
abroad^  and  in  a  few  years  embraced  the  principal  varieties  grown  at  the 
time.  The  samples  were  quite  small,  howevei*,  witli  some  exceptions, 
Jind  in  1875,  when  it  was  determined  that  the  museum  should  be  repre- 
sented at  the  Exliibition,  a  larger  and  more  complete  collection  was 
made  by  direct  appeal  to  cotton  growers  throughout  the  country.  This 
collection  was  returned  to  the  department  at  the  close  of  the  Exhibition 
in  Philadelpliia,  and  now  forms  the  principal  exhibit  in  the  cotton  col- 
lection of  the  department.  It  includes  favorite  varieties,  among  which 
luay  be  mentioned  Egyptian,  Dickson,  Improved  Peeler,  TumeT  maki, 
Goosey,  Hurlong  nioina.  Hunt  seed^  Old  Petit  (rulf,  Texas  Prolific, 
Texa.s  Wool,  McShawn  (the  last  named  fix>m  a  »^  1,500  prize  bale.  Saint 
Jjouis  fair,  and  grown  at  Eienzi,  Mi«s.),  Improveil  Remessis,  Zippora, 
&c.  The  seed  of  the  different  varieties  also  accompanies  them.  These 
samples  are  followed  by  a  complete  series  illustrating  the  (American) 
manufacture  ot*  cotton  goods  in  10  stages  or  processes,  with  sampler  of 
the  various  fabrics  for  which  cotton  is  employed. 

Among  the  foreign  samples,  a  series  of  over  forty  specimens  exhibit^i 
the  sources  of  the  cotton  supply  of  Great  Britain  during  the  late  war, 
with  speci<\s  attached.  Other  finer  specimens  of  foreign  cottons  have 
l)een  recei\  ed  irom  time  to  time  from  Asia  and  the  South  Sea  Islands, 
including  trc^e  cotton  lint,  nankeen,  and  other  curious  forms.  The  larg- 
est series  of  foreign  cottons  was  added  in  1876,  at  the  close  of  the  Ex- 
hibition, and  embi^aces  fiber  from  the  various  cotton-gTOwing  sections  of 
the  world.  The  most  extensive  donation  was  a  pair  of  large  c^ses  filled 
with  specimens  of  cotton  and  cotton  manufacture  from  the  imperial 
mills  in  ♦Japan,  of  which  there  are  two  (located  near  the  cities  of  Tokio 
and  Osaka),  which  are  pix)vided  with  foreign  machinery.  These  samples 
include  raw  and  spun  cotton  in  all  processes  of  manufactiire,  with  yams 
of  various  <!olors  to  show  the  mode  of  dyeing.    J!gypt  presented  a  ool- 
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lection  of  over  400  samples.  From  some  of  the  Australian  colonies  rep- 
resentative collections  were  received,  as  also  from  tbe  Fiji  Islands  and 
islands  of  the  South  Paciiie.  Russia  is  represented  by  samples  from 
Turkestan.  Spain  presented  a  few  samples,  and  the  Portuguese  collec- 
tion is  quite  full.  The  South  American  cottons  are  from  Brazil,  Peru, 
Chili,  Argentine  Republic,  and  Venezuela,  and  include  a  number  of  sam- 
l>les  of  nankeen  or  red  cotton.  From  Mexico,  "  where  cotton  is  one  of 
the  most  natural  and  successful  growths,^  samples  were  received  as  pro- 
duced in  nine  states.  The  Mexican  cotton  is  consumed  at  home. .  These 
extensive  collections  with  the  fine  series  of  homo  production  forms  one 
of  the  most  complete  and  valuable  collections  that  could  be  well  gotten 
together. 

3.— Steeculiaceje. 

This  is  a  large  family  of  tropical  South  African  or  x\.ustralian  shrubs, 
trees,  or  herbs,  many  of  them  furnishing  fiber  having  somewhat  the  ap- 
jiearance  of  malvaceous  fiber.  The  specimens  included  in  our  list  are 
all  from  trees,  natives  of  Australia. 

BtercHlia  aeerifoUa. — The  Flame  Tree. — ^Nearly  all  the  species  of  this 
genus  are  trees,  many  of  them  of  large  size,  and  most  abundant  in  Asia 
and  the  Asiatic  islands.  They  are  also  found  sparingly  in  America, 
Aftica,  and  Australia,  and  for  the  most  part  inhabit  tropical  countries. 
The  inner  bark  of  the  stercuUas  is  composed  of  tough  fiber  which  is  not 
affected  by  wet. 

S.  a/^erifolia  is  a  native  of  IS^ew  South  Wales,  and  is  a  lofty  tree.  Dr. 
Guilfoyle  states  that  the  bark  is  fully  two  inches  thick  when  the  tree  is 
full  grown,  and  furnishes  bast  Of  a  most  beautiful  lace-like  texture. 
The  liber  is  veiy  simply  prepared  by  steeping,  and  is  suitable  for  cord- 
age and  nets,  ropes,  mats,  baskets,  &c.,  and  is  useful  as  a  paper  mate- 
rial. The  tow  is  of  a  very  elastic  nature,  and  is  suitable  for  upholstering 
purposes,  such  as  stufiing  mattresses  or  pillows.  The  specimens  were 
received  from  Victoria  (Exhibition,  1876),  and  were  prepared  by  Dr. 
Guilfoyle. 

ISterctdm  diversiJbUa. — ^Tho  Victorian  Bottle  Tree. — ^Tliis  species  is  a 
native  of  Victoria,  and  is  a  stout,  glabrous  tree,  having  a  peculiar  bot- 
tle-shaped trunk.  The  bast  is  similar  to  that  of  S.  aeerifoUa^  but  coarser 
if  I  texture.  The  fiber  is  suitable  for  coarse  ropes  and  cordage.  It  wouhl 
also  make  fine  matting,  and  could  be  used  as  a  paper  material.  From 
Dr.  Guilfoyle,  Victorian  collection. 

Stercidia  rttpestris. — The  Queensland  Bottle  Tree. — A  native  of 
Queensland,  where  the  tree  attains  a  considerable  height,  and  has  an 
enormous  bottle-shaped  ti'unk,  fix)m  which  it  derives  its  name.  Its  bark 
is  thick  and  strong,  and  can  be  used  for  the  same  purposes  as  the  other 
species.    Dr.  Guilfoyle,  Victorian  collection. 

Sterculia  lurida, — ^^' Sycamore ''  of  the  ('olonists. — This  species  is  a 
native  of  Xew  South  Wales.  The  tree  is  of  large  size,  resembling 
arerifoUa  in  appearance.  "Its  bark  is  a  valuable  fiber-yielding  mate- 
rial.^ In  Xew  South  Wales  it  is  made  up  into  a  variety  of  fancy  arti- 
cles by  the  colonists.  The  fiber  is  the  inner  bark  of  the  tree,  and  when 
fre>hly  stripped  has  a  lace-like  character  which  adapts  it  for  fancy  work. 
Dr.  Guilfoyle,  Victorian  collection. 

JStereuUa  foeiida, — This  species,  a  native  of  Xew  South  Wales,  is  also 
indigenous  in  the  East  Indies  and  the  Malayan  Peninsula.  The  fiber  is 
similar  to  the  preceding,  and  is  manufactured  into  mats,  bags,  cordage, 
and  paper.  *^.  qnaunjida  is  another  Xew  South  W  ales  species,  also  rep- 
resented in  Dr.  Guilfoyle's  collection.    Skrcxdia  viUom  is  a  native  of 
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India,  and  is  called  Oadal,  Eopes  are  made  from  it,  used  in  elephant 
hunting.  In  Goa  and  Cauara  capital  bags  are  made  by  soaking  logs  of 
the  trunk  or  large  branches  for  a  few  days  in  water,  and  then  stiippiDj: 
otf  tlio  bark  entire  and  sewing  up  the  bottom. 

Ko.yle  slates  that  this  tree  is  very  common  in  India,  and  the  rope  is 
made  most  readil3\  The  bark,  or  rather  all  the  layei-s,  can  be  stripped 
from  the  bottom  to  the  top  of  the  tree  with  the  greatest  facility,  and 
iine,  pliable  rope  is  made  from  the  inner  layers,  while  the  outer  ona? 
yield  a. coarser  rope,  which  is  strong  and  dnrable  and  httle  injiuredby 
water. 

Compared  with  jute,  according  to  Dr.  Koxburgh's  experiments,  ster- 
culia  fiber  {8,  viUosa)  stood  a  strain  of  53  ponnds,  against  6S  i>oundsfor 
jute,  Corchorns  oUtoriiis — (7.  capsulars  sustaining  one  pound  less.  S. 
G^itfafa  is  used  on  the  Malabar  coast  for  the  manufacture  of  clothing. 

Flagianthns  betnUnas.—'The  Ribbon  Tree — The  species  of  this  small 
genus  are  confined  to  South  Anstralia,  Tasmania^  and  New  Zealand. 
The  species  named  is  a  graceful  tree,  .ittaining  a  height  of  70  to  80  feet 
Dr.  Guilfoyle  states  that  the  tree  is  frequently  called  the  "  Lace  Bark 
Tiee."  Its  bark  is  of  a  beautiful  lace-like  texture,  tearing  into  shreds 
with  the  greatest  ease,  but  flexible  and  strong.  The  tre«  is  called  Alca- 
roa  by  the  New  Zealanders,  who  extract  a  fibrous  material  from  the  young 
branches,  known  as  New  Zealand  cotton,  which  is  not  only  fine  but  ex- 
ceedingly strong,  though  resembling  fiax  or  hemp  rather  than  cotton. 
The  fiber  of  the  Kibbon  Tree  is  utilized  in  the  manufacture  of  fishing  lines 
and  nets,  and  to  some  extent  cordage  and  paper.  The  fiber  of  this  and 
the  following  species  was  received  from  the  Victoiian  collection  (Ex- 
hibition, 1876)  and  was  prepared  by  Dr.  Guilfoyle. 

Flagianthtis  pulchcllus. — This  species  is  indigenous  to  Victoria,  where 
it  is  found  growing  extensively  on  margins  of  creeks  and  rivers,  in  the 
form  of  a  tall  shrubby  tree.  It  yields  a  fine  strong  fiber  sometimes 
called  Victorian  hemp,  which  is  considered  suitable  for  whip-cord,  fish- 
ing-lines, nets,  fine  matting,  and  pa]>er. 

Ochroma  lagopns. — Cork  Wood  Tree. — A  sample  of  fiber  from  this 
plant  was  received  from  the  West  Indies  through  the  Smithsonian  In- 
stitution (18G9).  The  tree  producing  it  is  the  well  known  Cork  Wood  of 
Jamaica.  It  grows  to  the  height  of  10  feet,  and  is  found  exceedingly 
common  in  the  West  Indies  and  Oenti'al  America,  particularly  ou  5ie 
coast.  It  is  called  Baha.  On  account  of  its  light  and  spongy  wood,  it 
is  used  quite  extensively  for  rafts  and  for  floats  of  fishing-nets. 

The  fiber  is  an  ocher-red  in  color,  is  very  coarse,  and  of  little  strength, 
though  it  might,  if  easily  obtained,  be  useful  for  mattings  and  cordage 
requiring  little  strain.  Its  fruit  or  pod  produces  a  silk  cotton  simitor 
to  BornbaWj  which  is  used  for  ui>holstering  purposes.  In  Venezuela  this 
substance  is  sometimes  uswl  for  stuffing,  but  is  regarded  as  of  little 
value,  the  fiber  being  short  and  so  smooth  and  round  (like,  Asclepw* 
down)  that  it  will  not  felt. 

KJeinhoJia  hospita, — This  specimen  is  similar  in  appearance  to  Ochroma, 
and  of  so  slight  tenacity  that  it  can  only  be  mentioned  as  fibrous  mat4>- 
rial.  The  species  is  a  Ioav  branching  tree,  a  native  of  the  Malay  An^hi- 
pelago,  extending  eastward  to  the  Solomon  Isles.  Its  bruised  leaves 
are  said  to  exhale  a  peifume  similar  to  tliat  of  the  violet.  The  genus 
cx)nsists  of  but  the  one  species.  (Specimen  received  Smithsonian  Institu- 
tion 1869.) 

Bombax  (species). — "  Silk  Cottons." — ^There  is  quite  a  large  series  of 
silk  cottons  upon  exhibition  in  the  museum,  principally  from  Sonth 
America,  the  oldest  saini>les  having  been  collected  by  Lieutenants  Hem- 
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Jou  and  Gibbou  when  exploring  the  Valley  of  the  AniazoHi  and  tlie 
more  recent  obtained  from  various  countrie«  in  Soutb  America  repre- 
Hcnteil  at  the  Philadelpbia  Exhibition.  The  **  fiber''  is  soft  and  floccu- 
leut,  like  thistle-down,  and  ig  formed  in  a  pod  somewhat  similar  to  that 
of  AHcleinus,  The  fdameuts  are  Hhort,  straight,  and  ymooth,  and  have  no 
felting  pi-operties  whatever;  nevei theless,  the  fiber  ha.s  been  spun  and 
woven  iu  India,  experimentally,  a  very  good  coverlet  having  been  made 
out  of  it.  It  has  also  been  made  into  cloth,  but  nothing  could  be  done 
with  it  upon  cotton-spinning  machinery,  from  the  shortness  of  its  staple 
and  its  great  elasticity.  In  Brazil  and  the  Argentine  Republic  it  is 
used  for  upholstering  purposes.  Eoyle  suggests  that  it  might  be  con- 
verted into  half-stuft'for  paper  making,  or  perhaps  used  iu  the  manufac- 
ture of  gun-cotton. 

The  species  of  Bomhax^  of  which  there  are  about  a  dozen,  are  soft 
TTOoded  trees  confined  to  the  tropical  ])oi'tions  of  the  American  conti- 
neut.  The  iruit  is  a  large  woody  capsule,  containing  numerious  seeds 
arranged  in  five  cells,  each  seed  being  siurounded  by  a  quantity  of  soft 
silk-like  hairs.  When  ripe  the  pod  bursts  into  five  sections,  and  the 
seeds  are  candied  away  by  the  winds. 

Bomlxuo  mttnguba  is  found  on  the  Amazon,  and  is  a  tree  of  80  to  100 
feet  in  height^  while.  B. pubesecns^cMed  Embirussu,  found  in  the  province 
of  Minas  Peraes,  attains  a  height  of  25  to  30  feet.  It  is  worthy  of  note 
that  the  last-named  species  has  a  tough,  fibrous  bark,  which  yields  quite 
a  strong  fiber  resembling  jute  in  color,  which  is  very  useful  for  making 
ropes  and  cordage.  In  a  smiiU  "  Catalogue  of  the  Products  of  Brazilian 
Forests,"  by  Jose  de  Saldanha  da  Jama  (Exhibition,  1876),  it  is  stated 
that  the  bark  of  the  trunk  of  B.  mtuiguha  furnishes  fibrous  material  for 
coarse  rope,  as  well  as  vegetable  silk  from  its  pods.  Chlorisa  speciosa 
and  Eriodendron  samahuma  are  also  mentioned  as  producing  vegetable 
silk.  Tlie  last  named  is  *'  the  largest  tree  of  the  Amazon,  and  the  fruit 
contains  a  silk  much  sought  for  mattresses.^ 

Commersonia  Fraseri. — *'  Tye  plant"'  of  Australia. — The  plant  produc- 
ing this  bark  fiber  is  a  native  of  Victoria.  It  is  a  tall  shrub  or  small 
treOj  and  abounds  on  the  banks  of  rivers  and  creeks.  The  bark  is  used 
extensively  by  the  settlers  as  a  tying  maleriah  It  yields  a  fine  fiber  suit- 
able for  matting  and  cordagcj?  and  a  good  quality  of  paper  could  doubtless 
be  made  from  it.  The  specimen  was  obtained  from  the  Victorian  collec- 
tion (Exhibition,  1876),  and  was  prepared  by  Dr.  Guilfoyle.  The  fiber  is 
quite  dark,  due  probably  to  insuttic^nt  bleaching,  but  is  strong  and  not 
very  brittle ;  and,  altbough  the  filaments  are  stiff,  they  exhibit  under  the 
magnifying  glass  a  very^  fibrous  nature,  some  of  them  being  fine  and 
lustrous ;  is  inferior  to  Hibiscus  fiber.  Tlie  sample  measures  between 
2  and  3  feet  in  length. 

Commersonia  echinata, — A  sample  of  this  fiber  was  secured  from  the 
New  South  Wales  Exhibit  (Exhibition,  1876),  labeled  ''  Brown  Kurra- 
jong,''  by  which  name  it  is  said  to  be  known  to  the  colonists.  The  name 
has  been  applied  by  other  authorities  to  C.  platiphylla.  *'The  fiber  of  G. 
echinata  m  of  a  very  tenacious  nature,  and  is  preferred  to  all  others  by  the 
aborigines  for  making  nets.''  The  fiber  is  quite  dark,  and  does  not  ap- 
pear to  be  quite  as  strong  as  the  first-named  species  iu  our  list. 

Dombeya  yatalensi^, — The  plant  is  a  native  of  Katal,  and  the  speci- 
mens are  from  Victoria,  collection  of  Dr.  Guilfoyle  (Exhibition,  1876).  It 
forms  a  most  beautiful  flowering  shrub  or  small  tree,  of  quick  growth  in 
Victoria.  Its  fiber  is  suitable  for  cordage  or  for  paper  stock.  The  i)lant 
belongs  to  a  genus  of  African  shrubs,  abounding  in  Madagascar  and 
Mauritius,  and  extending  as  far  north  as  Abyssinia.    The  bark  of  i>. 
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plaianifolm  1r  used  in  Mi^cla<ra8car  for  the  mannfacinre  of  roi^es,  twiiMi, 
&c.  The  plants  of  tins  genus  are  cultivated  in  hotbooses  for  their 
beautiful  tiowers.  Like  all  the  species  belon^ng  to  this  family,  the 
fll)er  is  brownish  in  color,  though  lighter  than  ''  Kurrajong,^  and,  judghig 
jfrom  the  museum  samples,  is  a  little  stronger.  It  is  at  best,  however, 
a  very  coarse  fiber  and  is  not  to  be  compared  with  mallow  fiber  of  the 
commonest  description,  neither  is  it  as  fibi*ous  in  texture  as  Coynmei'sma, 
Possibly  a  better  prepared  specimen  might  show  better  qualities. 

4.— TiLIACEiE.  , 

In  this  family  are  included  the  well-known  Linden  ti*ees,  so  much  cul- 
tivated for  adornment  in  public  parks  and  gardens,  Tiiia  Americana 
being  the  American  representative,  while  T.  Europcea  abounds  in  Eu- 
rope, and  furnishes  the  bast  for  liussian  mats.  The  most  important 
fiber  plant  in  the  family,  however,  is  the  jute  of  Indisi.  The  genera 
Triumfettaj  Sparmannia^  and  Muntingia  are  also  represented. 

Tilia  Europcea. — Lime,  Linden. — The  bast  of  this  tree  is  much  employed 
in  Russia  in  the  manufacture  of  an  exceedingly  coarse  kind  of  rope  for 
making  the  matted  shoes  worn  by  the  peasantry,  and  also  for  the  manu- 
facture of  the  mats  which  are  used  to  a  considerable  extent  by  furniture 
dealers  for  packing.  They  are  also  used  by  gardeners  as  a  covering  or 
protection  to  glass  frames.  For  the  larger  and  better  kinds  of  mats,  trees 
eight  to  sixteen  years  old  are  used,  which  are  cut  when  full  of  sap,  and 
the  bark  immediately  separated  from  trunk  and  branches.  It  is  then 
stretched  upon  the  ground  to  dry,  two  or  more  strips  being  placed 
together.  When  required  for  use,  simple  soaking  in  water  separates  the 
cortical  layers,  the  best  of  which  are  in  the  interior,  and  the  coarsest  being 
on  the  outside.  As  many  as  14,000,000  pieces  of  matting  have  been  pro- 
duced in  Russia  alone  in  a  single  year,  as  these  mats  are  a  considerable 
article  of  export.  Their  manufacture  is  largely  confined  to  Russia; 
Sweden,  however,  furnished  a  portion  of  mats  exported.  The  Swedish 
fishermen  use  the  inner  fiber  or  bast  for  the  manufacture  of  fishing-nets. 

A  Japanese  species,  T.  cordata,  is  much  esteemed  in  Japan  for  its  tibw 
or  bast,  which  is  used  for  strings  and  ropes,  and  sometimes  for  making 
a  very  coarse  cloth.  An  important  brancl^of  industry  is  the  manufac- 
ture of  mosquito  nets,  the  bark  of  this  specis  being  used  for  the  purpose. 
The  wood  of  the  Linden  tree  is  white  and  soft  grained,  and  is  used  for 
carving,  turning,  and  to  some  extent  for  the  manufacture  of  furniture, 
both  in  this  country  and  in  Europe.  In  our  own  country  it  is  known 
as  basswood.  In  this  connection  it  may  be  mentioned  that  many  of  the 
Sterculiace^e  would  lurnish  a  bast  that  would  form  an  excellent  substi- 
tute for  the  "  Russian '^  in  the  manufacture  of  mats. 

Corchorm  capsularis,  Corchorns  olitorim. — Jute,  Jew's  Mallow. — This 
valuable  fiber,  which  of  late  years  is  attracting  so  much  attention  in  oui 
own  country,  has  been  cultivated  in  India  from  a  remote  period,  though 
the  knowledi^e  of  it  as  an  article  of  commerce  dates  back  not  a  hundred 
years  ago.  J  ute  is  the  product  of  two  very  distinct  plants,  both  of  which 
are  common  in  almost  every  i)art  of  India.  The  genus  Corchorns  in- 
cludes six  speciesof  fiberproduciug  i)lants,  as  capsiilaris^  oliiorim^fmcus^ 
fasciculari*^  trUocnlariSy  and  decmiangularis.  The  principal  point  of  dif- 
ference between  the  two  cultivated  jute  plants  is  in  the  seed-pod,  that 
of  capsidaris  being  ''short,  globular,  rou^h,  and  wrinkled,^  while  that  of 
olitorius  *'  is  elongated  (about  two  inches),  almost  cylindrical,  and  of  the 
thickne.'^s  of  a  quill.''  The  first-named  specios  is  generally  cultivated  in 
theceutiai  and  eastern  district  s,  where  tlr(*  otlier  species  are  nire.  Among 
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the  many  varieties  of  jute  the  most  common  are  known  by  the  names 
Uttariyaj  Deswal^  Desi,  Deora^^  Narainiganjl^  Bakrabadi,  Bhatiafj  &c., 
valued  in  the  order  in  which  they  are  named. 

Jute  doubtless  takes  its  name  ln)m  the  Sanscrit,  as  the  words  jhonfj 
jhoty  Q,m\jhat  are  all  derived  fi'om  the  Sanscrit  jhat^  meaning  <*to  be  en- 
tangle*!.*'  One  form  of  the  root  \sjat^  and  from  it  are  produced  jata  and 
jjUta^  both  meaning  "  matted  hair."  The  name  jute  was  first  used  by  Dr. 
jRoxburgh.  The  Bengal  name  of  the  plant  i^  Pat  or  Faatj  the  fiber  Jm^^, 
the  cloth  Tat  Chotee^  and  Megila,  The  Malays  call  the  plant  Rami  Tfijina, 
and  the  Chinese  name  is  Oi-moaj  &c. 

As  to  the  geographical  distribution  of  jute,  C.  capsularis  is  cultivated 
in  India  by  the  Malays  and  by  the  Chinese  to  a  limited  extent,  and  has 
been  introduced  into  the  United  States,  t  C,  oHtoriuSj  also  cultivated 
in  India,  has  been  naturalized  in  all  parts  of  the  tropics  $  as  far  north  as 
the  shores  of  the  Mediterranean.  It  is  also  grown  in  Egypt  and  Syria 
as  a  pot-herb;  hence  the  name,  Jew's  Mallow. 

C.  siUquosus  is  a  species  indigenous  in  the  West  Indies  and  other  por- 
tions of  tropical  America.  The  negroes  are  said  to  use  the  twigs  for 
making  besoms*,  but  it  is  not  regarded  as  a  tiber  plant.  The  genus  Cor- 
chonis  includes,  in  all,  some  forty  or  fifty  species  of  plants.  When  ex- 
amined longitudinally  with  the  microscope — 

The  fiber  has  the  appearance  of  compact  and  tfit)sely-nnito<i  bundles.  Tbey  are  ex- 
ceedingly difficult  to  separate,  even  after  a  strong  alkaline  batli.  They  can,  however, 
.be  separated  into  cells  which  are  short,  stiff,  and  pointed.  The  body  of  the  fiber 
seems  to  be  bordered  with  two  biulliant  bands,  which  represent  the  thickness  of  the 
cell  walls,  which  is  ordinarily  slight  in  comparison  with  the  interior  cavity.  This 
character,  thongh  general,  is  not  absolute.  The  surface  of  the  fiber  has  a  smooth  ap- 
pearance, though  the  profile  is  somctiuies  notched  or  marked  with  deep  sinuosities, 
especially  noticeable  toward  the  ends,  wliich  grow  slender  in  a  more  abrupt  manner 
than  the  long  tiber  of  flax  and  hemp.  The  central  cavity  is  nearly  always  apparent, 
even  to  the  extremity  of  the  fibril. 

Viewed  transversely  with  a  power  of  300  diameters,  the  sections  of  the 
fibers  are  polygonal,  with  straight  sides  and  shar]^  angles.  In  the  cen- 
ter of  each  polygon  there  is  a  round  or  oval  oi)euing  with  smooth  edges. 
The  fibers  are  always  shown  to  be  gathered  incompact  masses, or  often 
joined  closely  together.  Some  of  the  polygons  are  almost  triangular  in 
shape. 

Experiments  as  to  tenacity  are  recorded  as  follows:  Common  flax 
broke  with  a  strain  of  39  pounds;  jute  {C.  capsmaris)^  67  pounds  and 
{C.  olitorius)  (ky  pounds;  English  hemp,  105  pounds;  Agave  fiber,  110 
l>oundB;  and  India  bow-string  hemp,  120  pounds.  These  experiments 
place  jute  between  flax  and  best  English  hemp  for  strength. 

The  collection  of  jute  in  the  museum  is  .in  interesting  one.  A  few 
specimens  of  Amencan-grown  jute  fiber  are  exhibited,  as  showing  the 
result  of  experiment  in  this  country.  The  principal  series,  however,  was 
presented  to  the  department  by  the  Methuen  Jute  Manufacturing  Com- 
pany (of  Massachusetts)  and  illustrates  the  manufacture  of  the  fiber  iu 

*  It  hafl  been  stated  that  **  in  the  Deora  diatricta  of  Furredporo  and  Kackerpjnnge  the 
plant  T^hich  thrives  so  well- in  the  marshes  is  the  Deora  jutt^  which  in  reality  is  only 
the  Maesta  (Uibiscus  cannahinus),-* — Report  oh  Culiivation  of  Jute  in  Bengal, 

tThe  seed  of  juto  has  been  repeatetUy  importe«l  and  distribiitwl  by  the  Depart- 
ment of  Agricultiuv,  and  c^rown  experimentally,  with  a  fair  degree  of  success,  throngh- 
ont  the  cotton  States,  but  has  failed  to  become  a  commercial  product  from  the  lack  of 
perfected  machinery  for  the  economically  successful  pre])aration  of  the  fiber.  For  de- 
tails of  juto  culture  in  the  United  States,  with  the  results  of  experiments,  see  annual 
and  monthly  reports  from  lv^70  to  I87r>,  iuclusive,  published  ))y  the  dex)artment. 

t  Si-ecimens  of  jute  of  both  species  accompanied  the  Queeu'^iand  collection  of  fibers, 
preaumably  grown  in  that  country,  but,  as  it  is  not  so  stated  in  as  many  words,  I  will 
not  ws  that  jute  has  been  introduced  into  Australia. 
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the  ITiiitod  States,  from  fo'eif^n  material,  into  a  variety  of  coarse  and 
Cue  i'abricH.  (Iimny  and  baliiip:  stiift',  sacking,  burlaps,  crash,  cai-peting, 
iSLc,  are  tixhibited,  toi^ether  with  a  series  ot  prepared  fiber  in  varionF 
htages.  The  mont  beautiful  manufactures  from  this  textile,  however, 
are  a  series  of  jute  tai)estr>'  8ami)le.s,  used  for  oruameutal  imqxises  iu 
upholste^in^^  Soiur.  of  th(\se  are  of  remarkable  tiaeuess,  and  are  d^ed 
iu  delicate  colors.  An  examjde  of  the  finer  6j)ecimens,  however,  with 
the  microsco])e,  revealed  the  fact  that  cotton  enteretl  largely  into  their 
compo^iii(»n,  ]>arti(ularly  where  veiy  delicate  patterns  had  been  intro- 
duced. A  tinor  (]U}ility  of  burlap — as  regards  tinish — is  now  extensively 
manufactured,  wJdcli.  after  filling  with  embroidery,  is  used  for  mats. 
This  kind  of  *^fan(jy  work'-  is  especially  popular  with  the  ladies  at  the 
present  time. 

Trimnfetta  seimtriloha, — This  fiber  very  closely  resembles  jute  in  color, 
stren^Cth,  and  general  characteristics.  The  specimen  was  received  from 
the  Smithsonian  Institution  (1860),  without  data  other  than  the  name, 
so  the  locality  cannot  be  given. 

The  i)lants  of  the  genus  are  both  numerous  and  widely  distributed, 
abounding  in  tropical  countries  iu  many  parts  of  the  world.  Fiber  is 
obtained  from  boih  T.  svmltriloba  and  T.angulafa^the  first  named  found 
in  both  hemispheres,  an  Idle  the  latter  is  indigenous  to  Asia,  where  it 
abounds  iu  the  tj-opies. 

Spannaunia  Afiiaina. — Dr.  Guilfoyle,  who  prepared  this  sample  of 
fibei*  says  that,  ''  though  a  native  of  Africa,  the  plant  is  of  quick  growtii 
in  Victoria,  and  the  Hber,  which  is  produced  in  large  quantities,  is  of  a 
very  fine  texture.  I\>r  niany  purposes  it  is  equal,  if  not  superior,  to  the 
Chinese  grass  cloth  plant.'^ 

The  fiber  is  of  a  beautiful  silveiy-gi'ay  color  when  it  has  bee.n  properly 
prepared.  8ome  of  the  filaments  of  this  sample  are  brilliant  and  las- 
trouj*,  and  it  possesses  considerable  strength;  in  fact,  seems  almost 
equal  to  China  gi\iss  in  tenacity. 

There  are  four  species  of  ^parmannla^  all  of  which  are  African  trees 
or  shrubs,  with  heart-shai>ed,  toothed,  or  lobcd  leaves,  and  bearing  white 
flowers.  S,  Africana  is  to  be  met  w  ith  in  green-houses,  "having  been 
introduced  by  Captain  Cook  on  his  second  voyage.^ 

Mnntingia  calabura, — This  tree  abounds  in  the  West  Indies  and  South 
America,  where  its  wood  is  valuable  for  many  i)urposes,  and  esi>ecially 
for  making  staves.  In  Venezuela  it  is  known  as  MajaguiUo,  and  its 
fibrous  bark  is  sometimes  used  for  coarse  ropes  and  cordage,  its  bast 
is  very  Roft>  and  pliable,  twists  easily,  and  if  used  in  this  manner,  with- 
out attempting  to  se])arate  or  clean  tlie  fibers,  is  possessed  of  ordinar>' 
strength.  The  fibrils  are  exceedingly  fine  and  silky,  so  much  so  that 
the  bast,  when  broken,  exhibits  at  the  point  of  rupture  the  flossy  ai> 
pearance  always  seen  at  the  raw  ends  of  skeili  or  embroidery  silk. 
Separating  the  fiber  woidd  undoubtedly  dinunish  its  strength.  Th(j 
specunen  was  received  from  Venezuela  (Exhibition,  1876). 

5. — LiNACE.lC. 

TJnum  mHathRimum. — Flax — Flax  has  been  emi)loyed  as  a  textile 
fi-om  the  earliest  periods  recorded  in  liistory.  Fine  linen  is  cx>ntinuall.v 
mentioned  in  the  pages  of  Uoly  Writ,  and  Solomon  imi>orted  flax  from 
^^l^yp^  which  wa.^  woven  into  cloth  by  his  subjects. 

The  tirst  record  of  flax  cultui^e  in  this  country  shows  that,  in  1029,  in 
the  town  of  Salem,  Mnss.,  **an  acre  of  ground  was  set  ai>art  toone 
Samuel  CornhilPMbr  its  cultivation.  It  was  ordered  to  l>e  introducwl 
into  the  Colony  of  Massachusetts  in  1G29,  and  in  1G40  the  general  court 
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of  Connecticut  ordered  flax  to  bo  sown  by  cacji  fj>niily  in  order  to  pro- 
.serve  the  need. 

In  modem  tiines  llax  is  widely  cultivated  throughout  the  noi'thern 
hemisphere,  extt'udiug^  Iroui  the  tropies  in  India,  and  Ef»ypt  to  the 
northern  ])art  of  Europe,  and  in  our  own  country.  It  is  a  little  remark- 
able, but  flax  has  never  been  cultivated  in  Japan  to  any  extent,  and 
only  ^ficrown  for  its  seeds  or  for  medicinal  i>uri)oses,  ramie,  hemp,  jute, 
and  other  fibers  taking?  its  place  as  a  textile.  Tiic  f^reatest  <iuantity  of 
flax  is  x^robably  f^rown  in  Kussia.  In  our  own  country  flax  has  been 
produced  lar^i^ely,  but  in  late  years  its  cultivation,  exccjitinp:  as  p^own 
for  seed,  has  declined,  as  jute  has  come  juore  generally  into  favor,  and 
has  been  utilized  for  ba.ii'*;in^  as  well  as  for  other  purposes.  A  imv  of 
its  native  names  may  be  mentioned  briefly,  as  follows  :  Sanscrit  name, 
Afa^i;  Hindoo,  .4/.v/;  Indian,  vlfm? ;  Ben;>aleso,  iirosnce;  Persian,  (Jl- 
see;  Malayan,  BUljfe  rawmec;  Ja]>anese,  Amu,  or  yumvijoma;  Persian, 
Knian  ;  liussian,  a^V;»,  iSrc. 

Flax  libers,  when  separated  by  alkaline  solutions,  and  afterward  by 
grindinj?  in  a  mortar,  under  a  i)ower  of  300  diameters,  '*  ai)pear  independ- 
ent of  each  other,  transparent,  and  of  unilorm  iliameter  for  a  ^reat 
length;  they  look  like  glass  tubes,  apparently  tliick,  with  a  capillary 
canal  of  extreme  fineness  in  the  center.  These  libers  are  sometimes  so 
full  the  canal  is  not  visible."  If  the  filaments  are  bruised  between  the 
fingers,  so  as  to  form  creases  at  difl'erent  ])oints,  and  then  examined 
with  a  very  hi;ih  power,  breaks  or  fissures  will  be  observed  parallel  to 
the  axis  of  the  fibers,  and  indicate  the  fibrous  texture  of  flax  fiber. 
"The  ends  of  flax  fibers  are  long,  fine,  and  pointed  like  needles." 

A  section  of  bark  examined  transversely  is  found  to  be  composed  al- 
most entirely  of  fibers  agglomerated  into  groups  or  bundles,  tho  difler- 
ent  groups  only  separated  from  each  other  by  the  prolongation  of  a 
medullary  ray.  The  sections  of  fibers  which  composes  these  groups  are 
polygonal  with  straight  sides,  and,  generally,  sharp  angles,  though  they 
are  sometimes  blunt  or  rounded.  The  central  cavity  is  often  repre- 
sented by  a  point  and  sometimes  by  a  very  short  line.  In  fibers  of  the 
last  form,  however,  the  openings  are  larger. 

The  flax  collection  of  the  de]>artment  is  a  fair  one.  The  finest  sam- 
ples are  of  liussian,  Irish,  Flemish,  and  Belgian  flax,  belonging  to  the 
old  collection  of  the  department.  Through  the  Exhibition  in  Philadel- 
phia the  museum  received  large  acipiisitious  of  this  fiber  from  the  various 
countries  where  flax  is  grown.  The  American  series  is  only  an  average 
one.  The  various  stages  of  nunnifacture  from  flax-straw  to  fabric  are 
illustrattd,  and  good  samples  have  been  presented  from  ditferent  por- 
tions of  the  country.  The  most  interesting  branch  of  this  colle<'tion, 
however,  is  the  group  of  samples  received  from  the  Hemp  and  Tlax 
Commission,  which  was  appointed  by  Congress  in  18()3.* 

•Twenty  thousand  cloUars  was  ap]>ropriat*Hl  for  ^'invotij^ations  to  rest  llio  i»racti- 
oabilit.v  of  cuUivatinjj  and  preparhij^  tiax  or  hoinp  as  a  an)>sritnt**  for  cotton.''  Tho 
war  l)ad  cut  oft'  supplies  of  cotton  from  llie  8outh,  and  t)u*  want  of  a  sul>stit>ito  be- 
gan to  be  seriously  felt.  A  ccuninisfjiou  was  orj^anized  by  the  Connnissitmer  «»f  Apri- 
euburp,  Ih.u.  It^aac  Newton,  coubistinj;  of  three  members,  lion.  J.  K.  Moorliead,  J)r. 
John  A.  \\  .'irdi*r,  and  C  harks  .I.iekson,  es(|.  A  report  was  niad«'  early  in  h*>i.'>.  after 
examination  or'  machinery  and  proi'e.ssts  of  maunfaetnre  in  difierent  Hecti(ms  of  th«' 
country  in  whieh  pn»trve«,H  of  inventions  and  niauufacturinj.*;  skill  was  rep<>rted,  and 
the  opinion  ex]>re>sed  that  tho  preparation  of  tiax-cotton  Avas  not  suliieiently  devel- 
oped to  justify  a  prediction  of  ultimate  success.  The  culture  of  tlax  and  hera])  was 
considered  in  detail,  and  the  history,  structure,  and  uses  of  these  and  other  fibers  were 
presented.  Fetlintj  that  all  attainable  practical  results  of  the  investigation  had  been 
accompli she<l,  and  that  the  possible  supersedure  of  cotton  by  Hax  or  other  tiber  would 
never  l>e  realiz«*d,  the  Commiasioner  disbanded  the  commission  and  returned  to  the 
treasary  ^,500,  the  uuexpended  balance  of  appropriation. 
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In  tliift  collection  are  shown  the  results  of  experiments  in  cottoniziu«f 
flax  (as  well  as  liemp)  with  sarai)les  of  fiber  illustrating:  processes,  and 
fabrics  manufai^tured  from  it.  Among  these  may  be  mentioned  " fibriela,'' 
or  flax-cotton  cloth,  which  is  one-half  pure  cotton,  calicoes  and  other 
fobrics. 

6. — LEGU^nNOSuE. 

Crolalarla  jiincea, — Sunn  hemp. — Indian  names,  Chin-pat  and  Chumese; 
Sanscrit  name,  :Smta.  The  fiber  is  known  as  Sunn,  Taag,  or  Cankanee 
hemp,  Indian  hemp,  Brown  hemp,  and  Madras  hemp. 

But  one  specimen  of  this  valuable  fiber  ai)pcars  in  the  collection  of 
the  department,  received  Irom  Australia  through  the  Queensland  Com- 
mission (Exhibition,  187()) ;  it  is  quite  inferior  to  the  India  fiber. 

Sunn  hemp  is  "])robablv  one  of  the  earliest  of  the  distinctly  named 
fibers,  as  we  find,  in  the  Hindoo  ^Institutes  of  ^Tenu,'  that  the  sacrificial 
thread  of  the  Cshatrh/aj  or  Hajpoot,  is  directed  to  be  made  of  San<f.^ 
The  plant  producing  this  fiber  is  a  shrub  growing  from  8  to  12  feet  high, 
-with  branching  stem  marked  with  longitudinal  furrows.  When  culti- 
vated it  is  sown  quite  close,  at  the  beginning  of  the  rainy  season,  in 
order  that  the  plants  may  grow  tall  and  thickly  together — ^the  natives 
say,  the  thicker  the  better,  so  as  to  prevent  the  air  passing  through  it—  * 
80  to  100  pounds  of  seed  being  used  to  the  acre,  and  some  even  sow  a 
larger  quantity.  A  rather  elevated  rich  soil  is  required,  clay  soils  beini: 
injurious  to  it.  In  some  portions  of  India  two  kinds  arecultivateil,one 
sown  in  May  and  June,  when  the  first  showers  fall,  and  the  other  in 
October,  though  in  quality  the.v  are  the  same;  *^that  sown  in  June  is  cat 
in  August  and  September,  and  the  other  about  April.*' 

Two  varieties  are  known  by  the  names  Phool  and  Bogg^ij^  the  first  of 
which  is  most  esteemed.  It  grows  tliree  or  four  feet  high,  producing  a 
strong,  durable  fiber,  while  the  last  named  is  much  larger,  but  the  fiber 
is  darker  colored.  When  planted  in  June,  it  is  harrowed  in  and  little 
further  care  is  expended  upon  it,  as  it  gi'ows  so  rapidly  that  weeds  are 
choked  out.  The  plant  flowers  in  August  and  is  5  to  8  feet  high,  and 
■when  a  fine,  soft  quality  of  fiber  is  desired,  it  is  pulled  at  this  time.  For 
producing  stronger  fiber,  the  plant  is  left  until  the  seed  has  thoroughly 
ripened.  In  the  ^Madras  territories  the  mode  of  cultivation  differs  a 
little  from  the  a])ove,  as  the  seed  is  sown  in  October  or  as  late  as  Xo- 
Ycmber,  at  the  dose  of  the  rainy  season.  One  hundred  and  twenty 
pounds  of  seed  ;tre  used,  covered  in  by  means  of  the  common  Hindoo 
harrow.  The  fiber  is  consitlered  to  be  in  its  greatest  perfection  soon 
after  the  flowers  drop  and  before  the  seed  ripen,  w^hen  it  is  pulled  by 
the  roots,  half  dried  in  the  sun,  tied  in  bundles,  and  finally  placed  in 
the  water  to  steep.  In  portions  of  the  Madras  district  it  is  cultivated 
as  a  second  crop. 

In  the  Lucknow  disti ict  it  is  cut  near  the  root  when  the  plant  begins 
to  flower,  "tied  in  large  bundles,  and  immersed  in  water,  the  natives  put- 
ting small  weights  u))on  it  (generally  mud),  to  prevent  its  being  carried 
away.  After  remaining  in  water  from  four  to  eight  days  it  is  with- 
drawn, taken  by  handsful,  beaten  on  a  piece  of  wood  or  stone,  and  washed 
till  quite  clean  and  the  cuti(*le  and  leaves  entirely  removed.*'  The  woody 
portion  is  separated  by  further  beating  and  shaking  when  perfectly  dry. 
At  Comraercolly  the  plants  are  pulled,  tied  in  bundles,  and  are  then  IcVt 
standing  in  water  on  tli(*ir  roots  to  the  depth  of  several  inches.  This 
aUows  the  fiber  to  obtain  theright  degree  of  firmness,  without  becoming 
parched  and  dried  by  the  sun.  Oversteeping  causes  the  bark  to  sepa- 
rate wry  easily,  but  weakens  the  fiber.    Dr.  Roxburgh  found  "  no  ad- 
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vantage,  but  tlio  reverse,  by  drying  the  plant  after  maeeration,  and  be- 
fore the  bark  is  removed,"  which  is  the  mode  pi*acticed  iu  regard  to  flax 
aud  hemji.  After  the  liber  has  been  separated  it  is  thoroughly  washed, 
by  repeatedly  squeezing  and  wringing  the  water  out  of  it,  alter  which 
it  is  hung  upon  Unes.  When  dry  the  liber  is  separated  a  little,  or  combed 
with  the  fingers,  and  then  bundled  for  market. 

When  the  plant  first  began  to  attract  attention  among  Europeans  it 
wa«  believed  the  Hindoo  method  of  treatment  could  bo  improved  upon 
with  favomble  results,  but  much  opposition  was  raised  by  the  natives, 
who  de('lined,  strenuously,  going  out  of  the  beaten  track  of  their  fathers. 
It  was  found  to  be  a  much  more  delicate  plant  tban  hemp,  and  conse- 
quently could  not  be  prepared  after  the  European  methods,  without  a 
modification  of  the  processes. 

The  fiber  of  Bengal  is  always  whiter  than  that  of  Bombay,  owing  to 
more  careful  preparation.  The  amount  of  dressed  fiber  produced  upon  an 
acre  varies  from  300  to  1,000  pounds,  and  the  cultivation  is  said  to  yield 
a  tolerable  profit,  as  the  plant  requires  so  little  attention.  The  fiber 
loses  about  one-third  its  weight  by  the  process  of  hackling  and  comb- 
ing, by  the  removal  of  tow  and  short  fiber,  but  its  value  is  increased, 
and.  consequently,  commands  a  higher  price  when  exported  in  this  form. 
As  high  as  7,000  tons  of  dressed  sunn  hemp  have  been  exported  from 
India  to  various  parts  of  the  world,  valued  at  nearly  {J*  400,000,  the  ex- 
ports varying  as  the  years  are  more  or  less  favorable.  Of  this  quantity, 
about  four-fifths  goes  to  Great  Britain,  half  the  n^mainder  to  France 
and  North  America,  and  the  small  surplus  goes  to  Asiatic  countries. 

Examined  microscopically,  A'etillart  states  that  *'the  fibers  appear 
strongly  united  to  each  other  by  a  transparent  substance  which  becomes 
opaque  in  the  creases  formed  by  friction  in  separating  the  fiber.'^  When 
the  fibers  are  prepared  in  glycerine,  their  surface  appears  to  be  **  stri- 
ated parallel  to  the  axis  of  the  tiber,  and  often  split  in  the  same  man- 
ner." They  are  irregular  m  size.  At  points  where  the  fiber  has  been 
bent,  fissures  are  sometimes  observable,  which  indicate  fibrous  texture. 
The  ends  of  the  fibers  are  medium  in  size,  and  rounded  like  the  end  of 
a  spatula  blade."  "  They  bear  a  great  analogy  to  those  of  flax  and 
hemp."  Examined  in  cross-section,  the  fibers  api>ear  in  compact  groups, 
often  assuming  a  cre.scent  shape,  being  swollen  or  larger  in  the  center; 
when  separated  from  these  groups  the  sections  of  fiber  generally  appear 
with  their  angles  somewhat  rounded,  exiiibiting  numerous  very  fine 
concentric  layers.  They  are  enveloped  in  net-work,  the  central  cav- 
ity sometimes  diminished  to  a  mere  point  in  the  ccllft,  which  are  very 
full,  though  sometimes  it  takes  a  linear  form,  ^'or  large  and  open,  some- 
times empty,  and  sometimes  filled  with  a  granular  substance."  The 
fiber  is  very  rough,  the  epidermis  adhering  in  many  j^laces ;  the  color  is 
a  faded  or  dirty  yellow. 

As  to  tenacity,  experiments  made  with  fiber  ^to^-u  and  prepared  under 
the  supervision  of  the  agent  of  the  East  India  Comi>any  gave  a  result 
which,  when  compai-ed  with  the  best  Kussian  hemxi,  was  in  the  proportion 
of  lour  to  six,  sunn  being  the  weaker.  Eoyle  states  that  while  "  some  re- 
cent sunn  broke  with  170  pounds  strain,  when  liussian  hemp  broke  with 
100  pounds,  the  former  may  not  bear  the  same  degree  of  twisting  as  the 
latter."  Li  Dr.  Wight's  experiments  with  sunn,  cotton  rope,  hemp,  and 
coir,  they  were  found  to  stand  a  strain  of  407,  ;J4G,  290,  and  224  pounds, 
respectively.  The  fiber  is  used  principally  for  ropes  and  cables,  thougn 
in  India  it  is  manufactured  into  <X)rdage,  nets,  sack-cloth,  twine,  and 
paper.    The  finely-dressed  and  most  carefully-prepared  fiber  is  made 

in  the  exhibition  of  1851,  specimens 
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of  inr'.it  strei!jrtb  and  compactness  were  sent  firom  Trevancore,  ma^le  of 
a  fiber  falle<l  tcuckoo  luir.  It  attracted  considerable  attention,  as  it  wus 
totally  ditiiMvnt  from  any  other  Indian  liljer,  bnt  aftei'ward.s  proved  to 
b(j  Hi'otalarin  juncea,  cbaugeil  by  locality  and  climate,  combined  with 
variation  in  the  mode  of  preparation. 

Crotalaria  tcmufolia, — Jubbnlpore  hemp. — ^This  plant,  consideretl  by 
some  authors  to  be  a  variety  of  C.  juncea^  is  said  to  be  snperior  to  Kns- 
sian  hemp  (Cannabis  satica),  breaking  approximately  at  a  strain  of  95 
))ounds  for  the  tirst  named  to  80  pounds  lor  the  latter.  It  is  4  or  5  feet 
in  length,  and  resembles  best  Petersburg  hemp,  compared  with  which 
Itoyle  considers  it  equal,  if  not  superior.  Although  its  cultivation  is 
limited,  it  Ls  regularly  giown  for  its  fiber,  which  is  used  for  the  same 
I)uri)oses  as  sunn. 

Ten  per  cent,  is  lost  in  hackling,  and  the  cost  and  quality  varies  accord- 
ing to  the  locality  or  season  of  the  year  in  which  it  is  grown.  From  a  reiwrt 
of  theagrihorticultural  societyof  India,  plants  nine  weeks  firom  seed  "had 
attained  the  height  of  8J  feet  without  branching^  an  important  point  in  a 
liber-producing  j>Iant,  and  cx)mmenc^d  flowering  three  months  from 
sowing."  C.  tenuifolia  is  a  native  of  Coramandel,  and  is  a  |>erennial 
plant.  It  grows  to  a  height  of  9  feet  in  the  botanic  gardens  of  Calcattn. 
it  is  generally  grown  upon  side  hills,  and  is  far  stronger  than  when  col 
tivated  in  tlie  plains  below,  the  lower  situations  tending  to  produce 
idants  of  great  height,  but  of  weaker  fiber ;  while  soil  and  climate  have 
much  to  do  with  with  it^  superiority,  it  is  also  due  to  careful  manipnla- 
tion  in  its  preparation. 

Fterocarpus  santaJinns, — ^This  is  another  leguminous  plant  from  India, 
producing  a  rather  inferior  fiber.  There  are  fifteen  or  more  species  in 
the  genus,  and  all  are  plants  of  large  size,  sc^lttered  over  tropical  Asia, 
Africa,  and  America.  The  fiber  is  reddish  in  color,  composed  of  qait« 
fine  filaments  of  moderate  strength.  From  the  size  and  apijearance  ot 
this  specimen,  which  is  quite  old,  I  judge  it  has  only  been  extracted  ex- 
perimentally. A  twisted  cord  of  the  fiber,  about  the  size  of  common 
manila-paper  twine,  would  show  about  the  same  tenacity.  The  plant 
yields  a  deep  red  dye,  known  to  commerce  as  '^  Ked  Sanders,'^  large 
quantities  of  which  are  exi)orted  from  India  annually.  Gum  kino  k 
obtained  from  two  species  of  Pterocarjms,  one  growing  in  India  and  the 
other  in  Africa.  Some  of  the  barks  are  also  used  for  tanning.  It  would 
doubtless  make  a  good  paper-stock,  if  it  could  be  cheaply  extracted  and 
in  large  quantities. 

Stsbania  aculedt^i, — The  plants  belonging  to  this  genus  of  Legumi- 
nosae  are  tropical  annuals,  found  in  many  parts  of  the  world.  The  specie^!; 
named  gives  the  well-known  Bhunch^e  of  in^lB.^  which  is  highly  esteemeil 
for  the  manufacture  of  ropes  and  cordage,  and  is  regarded  as  a  coarse 
substitute  for  hemp.  The  plant  is  a  native  of  the  ]Malabar  coa^t,  and 
also  grows  in  China.  In  Bengal  it  is  called  Jay wuf/.  The  plant  gi*ows 
to  a  height  of  6  to  10  feet;  the  fiber  is  long,  but  much  coarser  and  harsher 
than  hemp.  Bengalese  fisherman  make  the  drag-ropes  of  their  nets  ot 
this  substance,  on  account  of  its  strength  and  durability.  It  is  gener- 
ally grovm  in  wet  soil,  requiring  little  preparation,  as  the  plant  is  hardy 
anil  of  rapid  growth.  It  is  sown  at  the  rates  of  30  pounds  of  seed  t<> 
the  acre.  In  Northwest  India,  during  the  rainy  season,  it  springs  up  in 
rice-fields,  and  other  wet,  cultivated  lands.  A  peculiarity  of  the  fiber 
i>i  its  remarkable  contractability,  as  from  conti*action  alone  ropes  made 
<»f  it  are  said  to  be  able  to  carry  away  the  mainmast  of  a  ship.  Eoyle 
jMiMishes  the  statement  of  an  Indian  gentleman  to  the  effect  that  'Mtia 
couf^iilei-ed  a  much  hardier  plant  than  jute,  and  ceilainly  veiy  superior 
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iu  sti-engtbiUKl  durability.'^  Tests  of  Dhnnchee  rope,  with  that  of  Jub- 
bulpore  heiup  aiul  pineapple  fiber  were  as  follows:  A  3.4  inch  (iu  dr- 
cunifereiice)  uutarreil,  4-8traud  rope  of  Dunehee  broke  with  a  strain  of 
75  cwt,  aud  3\  untarrexl,  4-straDd  rope  of  Jubbulpore  broke  with  8.3  cwt. ; 
and  a  rope  of  i)iueapple  fiber,  same  dimensions  as  the  last,  and  same 
(conditions,  required  a  strain  of  57  cwt.  tosnap  it.  Although  Royle  holds 
this  i)lant  in  such  high  estimation,  a  recent  authority,  in  the  *'  report  on 
the  cultivation  of  jute  in  Bengal,''  it  is  stated  that  '4t  is  of  little  value 
as  a  fibi^r-i)rodncing  si)ecies.''  It  is  common  in  every  part  of  India.  Its 
sticks  ai-e  exteusively  used  in  Bengal  as  props  for  vines  and  creepers  in 
gardens,  and  also  for  fuel,  "  The  fiber,  as  usually  prepared,  is  coai'se  bnt 
strong,  and  is  employed  in  the  manufacture  of  cordage  of  an  inferior 
quality.  It  is  never  nsed  to  adulterate  jute."  There  is  no  specimen  of 
this  fiber  in  the  museum,  but  as  there  is  an  allied  species  growing  in  this 
couudy,  i)roducing  the  Coloiudo  Eiver  hemp,  a  description  of  the  India 
fiber  becoiries  interesting.  The  American  representative  is  mentioned 
below. 

tS&sbania  macrocarpa, — Samples  of  the  canes  or  stems  of  this  plant 
were  sent  to  the  Department  of  Agricultui-e  several  years  ago  trom  the 
Colorado  Kiver,  and  more  recently  specimens  of  a  very  coarse  fiber  have 
l>een  received  from  Dr.  E.  W.  Palmer,  known  as  '*  Colorado  Biver  hemp," 
which,  in  all  probability,  is  derived  from  this  plant.  Dr.  Parry  in- 
formed me  that  the  plant  is  very  abundant  on  the  alluvial  banks  of  the 
Colorado,  and  could  be  obtained  in  large  quantities.  It  also  grows  in 
South  Carolina,  Arkansas,  and  Texas. 

The  fiber  is  3  or  4  feet  long,  and  the  filaments  are  exceedingly  coarse, 
and  resemble  flat  ribbons  of  fiber,  uncommonly  white  and  lustrous,  and 
clear  and  smooth  to  a  remarkable  degree.  Single  filaments  are  quite 
strong,  but  when  several  are  twisted  together  lose  a  part  of  their 
strength ;  a  defect  sometimes  observed  in  better  fibers.  It  is  somewhat 
elastic,  but  its  smoothness  and  elasticity  are  not  in  its  favor  where  te- 
nacity is  required,  as  the  filaments  will  not  clhig  when  worked  together, 
the  strain  coming  upon  individual  fibers,  first  one  and  then  another  giv- 
ing way,  and  the  rope,  therefore,  weakened.  As  an  evidence  of  this,  I 
am  enabled  to  draw  out  a  filament  two  feet  long  from  a  little  package  of 
fibers  folded  five  or  six  times  and  tied  with  a  string  without  entangling 
in  the  least  the  fibers  remaining  in  the  package.  It  is  sulficiently  strong 
for  small  coixiage  for  ordinary  use,  though  too  coarse  for  fish-line  or 
twine.  Compared  with  the  fiber  of  Apocynum  (our  Indian  hemp),  or  even 
with  okra,  it  is  a  very  inditt'erent  fiber.  It  is  prepared  and  used  to  some 
extent  in  the  locality  where  grown,  and  is  doubtless  easily  manipulated. 
The  sticks  or  canes  are  very  straight,  and  ai-e  about  a  third  of  an  inch 
in  diameter. 

Bauhiiiia  sploideiis. — ^The Chain Creei)er. — These  leguminous  phuits  ai'o 
extensively  diffused  throughout  the  tropics,  and  aie  found  particuhirly 
in  India  and  South  America.  They  are  generally  climbing  plants,  at- 
taining great  size,  though  some  are  shrubs.  Two  large  coils  of  rope 
made  from  bark  of  the  Chain  Creeper  were  received  from  Brazil  and 
\'enezuela  (Exhibition,  1876).  In  the  last-named  country  the  tree  is 
called  Bejuco  de  Cadcna,  Dr.  Ernst,  of  the  Venezuelan  commission,  says 
the  plant  is  common  in  the  hot,  damp  forests.  "  The  stems  are  extremely 
flexible  aud  tough,  so  they  can  be  used  as  cords,  being  more  durable 
than  iron  nails,  which  in  the  damp  atmosphere  rust  very  soon  and  give 
way.  The  ribbon-like  strip  is  very  dark — almost  black— and  the  cordage 
made  from  it  is  of  the  very  coarsest  description,  the  entire  bark  often, 
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as  peeled  from  the  tree,  entering  into  its  structure  nnbrokeu.    The  two 
cables  are  about  an  inch  in  diameter." 

B.  racemosay  known  as  the  Maloo  Climber,  abounds  in  the  valloys  of 
the  Himalayas.  The  bark,  reddish  in  color,  is  very  tough,  and  is  uswl 
in  India  for  very  coarse  cordage  and  ropes,  and  from  their  gi*^at  strength 
have  been  employed  in  the  construction  of  bridges  across  the  Janma 
Eiver.  The  stems  are  usually  cut  in  July  or  August,  the  outer  bark 
being  8tripi>ed  off  and  thrown  away,  while  the  inner  layers  are  used  for 
rope  as  wanted,  being  previously  soaked  in  water,  and  are  twisted  wet 
B.  scandeiiSj  another  Indian  spi  cies,  was  tested,  and  found  to  be  of  about 
the  same  tenacity  as  the  best  sunn  (Crotaldriajuncea).  A  line  made  of 
the  fiber  supporied  168  pounds  for  forty -five  minutes,  having  stretched 
six  inches  in  about  three  feet. 

7.— Onageaoe^. 

Upilohium. — ^Willow  Herb. — Samples  of  Epilobium  fiber  wci'e  received 
from  Dtica,  N.  Y.,  by  the  Flax  and  Hemp  Commission,  as  specimens  of 
a  fiber  tliat  might  be  used  as  a  substitute  for  cotton  for  textile  pur- 
poses. The  species  of  Epilobium  are  mostly  perennial  herbaceous  plants, 
from  2  to  7  feet  high,  bearing  pod-like  vessels  which  are  filled  with 
cottony  seeds.  The  fiber  is  accompanied  by  home-made  samples  of 
"  thread,"  rope,  and  a  piece  of  quilting  to  illustrate  the  value  of  the 
fiber  as  a  substitute  for  cotton  batting.  The  fibers  are  not  half  the 
length  of  upland  cotton,  or  not  more  than  three-eighths  of  an  inch,  and 
consequently  could  not  be  spun;  and  even  mixed  with  other  fibers, 
would  fly  off  in  the  process  of  manufacture ;  the  fiber  is  soft,  has  a  silky 
luster,  and  is  of  a  creamy  white  color.  Examined  microscopically,  the 
filaments  consist,  like  most  seed  hairs,  of  single  cells.  Their  walls  are 
very  thin,  make  sharp  bends,  and  seem  to  be  brittle,  without  the  least 
wind  or  twist,  and,  while  resembling  the  down  of  Asclei)ias,  are  of  less 
length,  with  a  rather  stiong  longitudinal  marking.  The  specimens  are 
only  interesting  in  the  light  of  experiment,  and  from  the  fact  of  their 
having  been  presented  by  the  Flax  and  Hemi)  Conunission. 

8.— Myktace^. 

Eucalyptus  ohliqua, — The  Stringy  Bark. — But  one  species  of  the  Myrtle 
family  is  represented  in  iha  collection.  The  specimen  is  a  sample  of 
tow,  prepared  by  Dr.  Guilloyle,  and  forwarded  with  the  Victorian  col- 
lection (Exhibition,  1876).  The  fiber  is  reddish  in  color,  of  little  strength, 
and  has  been  prepared  experimentally.  2^o  data  acc^^mpauied  the  speci- 
men regarding  its  value,  either  for  liber  or  for  paper  stock,  though  the 
aborigines  of  Australia  are  known  to  manufacture  both  canvas  and 
cordage  from  the  Eucalyptus,  which  woidd  indicate  not  only  strength 
but  considerable  fineness. 

There  are  100  to  150  species  of  ti*ees  belonging  to  the  genus,  for  the 
most  part  confined  to  Australian  and  Tasmanian  forests.  Many  of  the 
tiees  are  gigantic  in  size,  and  are  exceedingly  valuable  for  their  timber. 
E.  globulus^  the  Blue  Gum,  E,  ffiganfea^  the  ISti'ingy  Bark,  and  E.  amygda- 
lina^  the  Peppermint  tree,  yields  the  best  quality.  Eucalyptus  oil  has 
attracted  some  attention  in  late  years,  particularly  since  the  Exhibition, 
and  E,  globulus  is  well  known  through  its  having  been  recommended 
for  planting  in  malarial  districts.  Fiber  of  Eucalyptus  fissilis  was  also 
sent  to  the  Philadelphia  Exhibition,  prepared  by  the  director  of  the 
Mellxmrne  Botanic  (wardens,  Victoria. 
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9.— Cue  TTBBITACE^. 

Luffa  oylindrica. — Sponge  Cucumber. — ^Tliis  is  also  called  Pa/pinjay^ 
and  is  the  Estrapajo  of  the  Venezuelans.  The  fruit  is  trom  6  inches  to 
1  foot  in  length,  the  interior  being  formed  of  a  dense  tissue  of  wiry 
Abel's  and  containing  three  longitudinal  tubes,  in  which  are  found  the 
numerous  black  seeds.  It  is  also  called  *'  dishcloth  plant,"  as  the  dried 
fiber,  after  the  removal  of  the  outer  integument,  is  used  as  a  substitute 
for  this  indispensable  article  of  household  economy  in  the  South,  the 
fibers  becoming  soft  and  pliable  in  water.  Although  the  species  ai'e 
natives  of  tropical  Asia  and  Africa,  the  plants  aie  found  in  many  ti'op- 
ical  and  semi-tropical  climes.  Museum  specimens  have  been  received 
from  South  America,  the  West  In<lie8,  and  the  southern  portions  of  the 
United  States.  Ornamental  baskets  are  sometimes  made  from  the 
sponge  cucumber,  and  among  the  curious  objects  in  the  museum  the 
visitor  is  shown  a  bonnet,  worn  in  the  South  during  the  late  war,  made 
entirely  of  this  fiber.  To  prepare  it,  the  cucumbers  were  cut  through 
lengthwise  upon  one  side  only,  and  opened  out  flat^  the  fibrous  walls  of 
the  tubes  before  mentioned  forming  longitudinal  ridges  which  appeared 
on  the  outside  of  the  bonnet.  Several  cucumbers  were  required  to  make 
this  dainty  head-covering,  which  was  sewn  together  and  afterwards 
shaped  with  scissors,  and  lined  on  the  inside  and  trimmed  with  pink 
cambrio. 

10.— Apocynace^. 

Apocynum  cannabinum. — Indian  Hemp. — Indigenous  in  the  United 
States.  This  is  a  species  of  perennial  herb,  belonging  to  the  dogbane 
lamily,  with  upright  branching  stems  four  or  five  feet  in  length,  having 
opposite  leaves  and  a  tough,  reddish  bark.  As  the  name  indicates,  it  is 
used  as  a  substitute  for  hemp  by  the  North  American  Indians,  a«  the 
plant  flourishes  in  many  portions  of  the  United  States.  A  peculiarity 
of  the  plant  is  that  *'its  stalks  exude  a  milky  juice,  which  when  dried 
exhibits  the  properties  of  India  rubber."  Its  fiber  is  utilized  in  the  rude 
manufacture  of  bags,  mats,  small  ornamental  baskets,  belts,  rope,  twine, 
fish-nets  and  tishing-lines,  &c.  It  is  easily  separated  from  the  stalk, 
and  when  cleaned  is  quite  fine,  long,  and  tenacious.  In  color  it  is  a  light 
cinnamon,  as  usually  seen,  though  finely-prepared  specimens  are  creamy 
white  and  remarkably  fine  and  soft. 

In  the  museum  there  are  samples  of  the  fiber  from  Minnesota,  Ne- 
braska, Utah,  Nevada,  and  Arizona,  together  with  a  great  variety  of 
articles  of  Indian  manufacture.  The  finest  prepared  specimen  is  a  fish- 
line,  such  as  is  used  by  the  Pi-Utes  at  the  Walker  River  Reservation 
in  Nevada.  The  fiber  will  rank  with  Asclepias  for  strength,  and  is  readily 
obtained,  as  the  stems  are  long,  straight,  smooth,  and  slender.  Although 
paper  has  not  been  made  of  it,  it  could  doubtless  be  utilized  for  the  i)ur- 
pose. 

Lyonsia  retictilafa. — A  8])ecimen  of  so-called  fiber  fi*om  the  seed-vessels 
of  this  plant  was  received  fi-om  the  Queensland  collection  (Exhibition, 
1876).  It  is  worthless  as  a  "  fiber ^  and  can  only  be  cbissed  with  "  silk 
cotton"  from  the  Bombax^  and  with  "vegetable  silk"  from  pods  of  As- 
clepias. The  plant  is  a  creeper  belonging  to  the  dogbane  family,  hav- 
ing cucumber-shaped  pods,  which  are  the  source  of  the  fiber.  The  plant 
is  a  native  of  Australia. 
34  Aa 
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11. — ^ASOLBPIABAOB^. 

Nearly  allied  to  the  dogbane  family  is  the  Ikniily  of  milk- weeds,  mjmy 
speoieft  of  which  are  found  in  the  United  States,  and  nearly  all  pos- 
sessed of  a  fibrous  bark,  their  seed-pods  filled  with  silky  hairs. 

Aadt^ns  eornuii. — Milk-weod,  Silk-weed. — Habitat,  United  State**. 
This  genus  comprises  a  number  of  coarse  herbaceous  plants  witk 
a  milky  juice,  which,  for  the  most  part,  are  nativen  of  North  America. 
The  collection  contains  not  only  good  specimens  of  the  fiber  from  this 
country,  but  firom*South  America.  Among  these  are  si>ecimen8  <rf 
the  "silk''  obtained  from  the  ripened  pods,  useless  for  textile  purposes, 
yet  attracting  attention  from  its  beauty.  One  sample  in  particular 
was  sent  from  South  America  as  ^'  vegetable  silk,''  with  fabulous  ac- 
counts of  the  beautiful  fabrics  that  could  be  made  from  it. 

The  only  portion  of  the  plant  of  which  practie^il  use  can  be  made  is 
the  bast,  which  furnishes  quite  a  fine,  long,  glossy  fiber,  that  is  strong: 
and  durable.  It  ranks  between  fiax  and  heni]),  and  in  yield  is  about 
equal  to  the  latter.  Dr.  Sehaeffer  made  comparison  of  the  two  fibers  in 
Kentucky,  and  tlie  result  was  most  favorable  for  that  of  Asclepias.  He 
says: 

The  native  tibcr  was  taken  in  winter  from  the  decayed  stalks,  as  tliey  stood  in  the 
gronnd,  where  they  j:jiew  withonh  enltine,  while  the  hemp  had  not  only  been  cnlti- 
vate<l,  hut  treated  a tterwards  with  the  usual  eare.  Tlio  ti her  of  the  milk' weed  w 
nearly,  if  not  quife^  as  strong  as  that  of  the  henii>,  hut  apparently  finer,  and  nioreglosBy, 
while  the  quantity  from  a  single  stalk  of  each  was  nearly  the  same. 

There  are  many  sx>^^i^s  of  silk- weed,  the  commonest  of  which,  A.  «w- 
nuti  (A,  syriaca  of  Linn),  is  found  jBrrowing  wild  in  many  portions  of  the 
United  State.s,  but  does  not  seem  to  have  been  utilized  for  fiber  beyond 
limited  experiment.  The  culture  of  the  i)lant  is  said  to  be  attended 
with  little  dilticulty,  as  it  generally  thrives  on  x)oor  soil.  "As  it  is  ft 
perennial,  with  strong  i-oots,  successive  crops  might  for  a  long  time  be 
obtained  from  one  sowing  of  the  seeds,  or  planting  of  the  roots.'' 
Planted  at  suitable  distances  it  could  be  easily  cultivated,  and,  if  doae 
enough,  would  produce  a  heavy  crop  of  long,  slender  stems  eloUied 
with  abundance  of  fiber. 

Among  the  specimens  of  the  bast  are  several  from  Brazil,  which  have 
been  finely  prepared  and  show  that  the  fiber  is  known  in  that  country, 
though  the  writer  can  find  no  records  of  its  manufacture.  "An  early 
knowledge  of  the  fiber  of  silk- weed  caused  its  introduction  into  Europe?, 
where  it  has  linally  become  a  cultivated  plant,  while  in  its  own  country 
but  little  is  known  of  its  true  value."  Dr.  Masters,  an  European  author- 
ity, states  that  "  its  excellent  fiber  is  woven  into  muslin,  and  in  some 
parts  of  India  is  made  into  i^aper."  From  the  Flax  and  Hemp  Com- 
mission the  de]>artment  received  small  pieces  of  Asclepias  cloth  mixed 
with  one-tliird  cotton.  This,  though  coarse,  is  quite  strong.  From  the 
report  of  the  Flax  and  Hemp  (3ommission,  page  74,  the  microscopic 
character  of  this  sample  of  fiber  is  given  as  follows : 

Imperfectly  cottonized,  and  of  course  uuiniual  in  staple.  Some  single  cells,  which 
could  1)0  drawn  out,  were  found  to  resemble  llax  in  many  i-espccts,  but  diftering  in 
decided  niarkinjis  that  iorm  long  spirals,  and  alj<o  in  tlie  diameter  of  the  iuteroal 
cavity,  which  is  less  than  that  of  ilax,  and  more  iircf^nlar.  "  *  **  A  speciiufn 
from  Russia  ^hows  tliat  the  cells  will  not  avera>;e  more  th.an  three- fourths  of  an  in^'h, 
if  3o  much. 

The  fiber  forms  a  good  paper  material,  and  might  be  cultiv^ated  with 
profit  for  this  puri)ose.  The  ^^silk"  possibly  might  be  employed  a^i 
wadding,  or  for  ui)hoJstering  puiposes — it  has  been  used  for  stuffing 
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pillows  iu  Canada ;  it  is  useless  for  any  other  purpose.    However,  there 
is  a  record  of  ])aper  having  been  made  from  it  in  the  last  century.    The 
tHilL*  are  smooth  and  cylindrical,  and  will  not  felt  or  fasten  themselves 
together,  so  can  only  be  classed  as  "  down"  or  silky  hairs. 
Forbes  Royle  states  that — 

The  Milk-like  down  o£  jHclrpiu^  ftfji-'ivra  is  not  more  tlian  an  incli  in  length,  but  it 
liaM,  ueverthelesH.  been  a]>]»iii-<l  to  aiti«^U's  of  dre''^  nianuractured  from  it  both  in 
tYance  ami  Iiu!f'»ia.  K^prrs^'ntativvs  of  the  Aschpiaiiacvjr  are  found  in  Asia,  in  tUo 
north  of  Africrt,  t!ie  south  of  Knropp,  Siberia,  \orth  and  Soutli  Amtnira,  Japan,  Cap© 
of  Goml  IIopo,  and  \ew  Holland.  Tlit*  bast  liber  has  bet-n  pn'i»ared.  tjxptri mentally, 
in  Ruasia,  and  directions  tor  its  preparation  ai*e  given  by  German  authorities, 

Caloiropis  giganfea, — Giant  Asdopias.  Yercum. — This  is  an  Ascle- 
piadaceous  plant  of  considerable  value  in  Indian  pharma(*y,  growing 
wild  upon  arid  wastes,  and  producin;j:  a  liber  of  superior  quality  that 
might  be  used  lor  many  purposes.  It  resembles  llax  somewhat  iu  ap- 
pearance, and  is  quite  stron*?.  It  is  not  cultivated  in  India,  though  its 
liber  is  regarded  in  Ma^lras,  wliero  the  plant  grows  wild,  as  the  best 
and  strongest  material  for  bow-strin.c^s  and  tiger-traps.  The  plant  is 
known  under  a  variety  of  names,  as  AsJiur  in  Ambic;  jlfuddar  and  Ak- 
Muddar  in  Hindoo ;  in  ^Madras  it  goes  by  the  name  of  Yercum, 

The  mode  of  soi^arating  the  iiber,  as  practiced  by  the  natives,  is  ex- 
ceedingly tedious,  and  wouhl  prevent  the  material  from  becoming  an 
aiticle  of  commence  ui)Io«<s  some  more  speedy  and  less  tritiing  way  for 
preparing  it  could  be  discovered.  In  short,  no  water  is  used,  and 
everything  is  done  by  hand  manipulation,  assisted  by  the  icefh.  Flax 
machinery  might  facilitate  the  matter  if  it  was  desired  to  cultivate  ex- 
tensively for  hber.  The  pods  also  cjmtain  a  silky  down,  wiiich  in  Madras 
is  used  for  the  manufacture  of  a  soft,  cotton  like  thread.  As  to  its  cul- 
tivation, *^  it  is  ditlicult  to  conceive  anything  less  productive  than  dry 
sand,  yet  the  Muddar  thrives  in  it,  requiring  no  culture  and  no  water.'^ 
Dr.  Wight  tested  samples  of  the  fiber  i'roin  ^Madras,  where  it  is  much 
employed  for  lish-liues,  and  fouiul  that  it  bore  a  strain  of  oo2  pounds^ 
when  kSunn  hemp  bore  401  i)ounds.  Ivoyle's  experiments  gave  IGO  for 
Kussian  hemp  and  IDO  pounds  each  for  Jubbiilpore  htanp  (Grotalaria) 
and  the  Muddar  or  CalotyopiH  f/if/antca.  A  sott  kind  of  cloth  has  been 
made  from  the  silky  down  of  tiiis  tree  by  mixing  with  cotton.  It  has 
also  been  used  in  the  manu1a<!ture  of  paper. 

Marsdenia  tcnaciHshna. — Kajninld  Bowstring  Creeper. — This  plant  pro- 
duces the  jeetce  ^her  of  India.  Tliere  is  no  sample  of  the  tiber  in  the 
museum,  but  as  it  is  often  referred  to,  and  is  a  well-kiiown  hber,  it  will 
be  proper  to  include  it  in  our  list.  The  ]>lant  grows  in  ihe  Kajmahl  hills 
of  India  in  dry  and  barren  i)lae<'s,  and  tlie  lil>ers  of  the  ])ark  are  em- 
ployed for  making  bowstrings  by  the  uiounLaineers.  '^Tlie  libers  are 
not  only  beautiful  in  a])pem;niee,  but  strong  and  dural)le.'' 

In  Dr.  Iloxburgs  tests  of  twine  made  from  jcricr,  he  found  that  in  the 
diy  and  wet  statrs  it  bore  a  stnjin  of  2k>  and  ol.'>  ])ounds,  when  hemp 
in  the  same  states  l)or<*  V^S  and  VM)  pounds.  Moie  recent  tests,  how- 
ever, place  it  below  hemi)  in  stnMigtli,  but  a'oove  it  iu  elasti(.*ity.  The 
tiber  is  much  used  for  making  nets,  and  is  not  liable  to  injury  by  being 
ke])t  in  water. 

Orthanthcm  r/m//?ra,anotlier  plant  b»*longing  to  (he  milk-ANeed  family, 
grows  near  the  foot  of  the  Himalayan  ^lonntains,  its  long,  slender,  leaf- 
less, wand-like  stenjs,  10  ieet  or  niore  in  length,  fur)iisliing  a  tiber  of 
remarkable  tenacity,  suitable  for  rope-making.  Other  ]>lants  of  this 
Jamily  in  diii'erent  parts  of  the  woild  ai*e  mentioned  as  producing  liber j 
they  are,  however,  of  minor  importance. 
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12.— CORDIACE^. 

Cordia  macm^hjUa^  Cordia  sebmtiim^  Cot^dla  gerascanthus. — Soiall  sam- 
ples of  fiber  from  these  three  species  of  eordiaeeous  plants  were  received 
Irom  the  Smithsonian  Institution  (18G9),  without  locality  or  other  data 
than  name.  The  plants  of  this  genus,  numbering  200  or  more  species, 
are  found  in  various  tropical  and  sub- tropical  regions  of  the  world.  They 
are  trees  and  shrubs,  and  have  been  valued  for  their  medical  quaUtics, 
and  for  timber,  more  than  for  liber,  which  is  known  as  XaravalL  lu 
Mysore,  Cordia  an(justifolia,  called  by  the  natives  Xarnuli*  is  used  in 
the  manufacture  of  rope.  The  bark  is  extracted  in  ribbon-like  layers, 
and  then  twisted  into  cordage.  It  is  possible  some  of  the  species  might 
yield  a  useful  liber  for  textile  purjioses,  though  the  examples  in  the  mu- 
seum are  vei-y  inferior.  In  its  lace-bark  api>earance  the  bast  resembles 
Sterenlia;  it  is  white  in  color,  soft,  and  of  inferior  tenacity. 

13.— THY3LVLACEJ3. 

Lagetta  Unlcuriu, — Lace-bark  of  the  West  Indies — Theiv-  is  quite  a 
pretty  and  interesting  series  of  lace-barks  in  the  museum,  the  most 
beautifiU  of  which  is  the  species  named  above.  It  is  remarkable  for  the 
net-like  appearance  of  its  easily-separated  layers  of  bark,  and  when  de- 
tached and  slightly  pulled  apart,  so  that  the  fibers  shall  not  be  paralld, 
exhibits  a  beautiful  natural  lace  of  creamy  whiteness  and  ^'soft  finish." 
There  are  a  number  of  examples,  the  most  inten^sting  of  which  is  a  sec- 
tion of  the  tree  itself,  about  a  foot  in  length,  enveloped  in  its  natural 
bark  at  one  end,  while  at  the  other  the  layers  of  inner  bark  are  pulled 
apart  and  frayed  to  exliibit  the  lace,  which  is  seen  in  concentric  layers, 
the  fibers  interweaving  in  every  direction.  The  specimens  are  from 
Jamaica,  where  the  tree  goes  by  the  name  Lagetto,  It  is  said  that  the 
governor  of  Jamaica  presented  to  Charles  II  a  cravat,  frill,  and  pair  of 
ruffles  made  from  this  material.  On  the  island  it  is  ma<le  into  very  bean 
tiful  articles  of  wearing  apparel,  such  as  collars,  >)onnets,  ^q.;  and  even 
the  museum  specimens  have  been  coveted  by  lady  visitors  as  trimming 
for  hats.  I  have  never  h<*ard  of  the  fiber  l>eing  used  regularly  for  cord- 
age, though  it  is  sold  in  long  strips  in  the  imblic  streets  of  some  of  the 
cities  of  Brazil.  It  has  sometimes  been  made  into  thongs,  with  which  to 
whip  negroes. 

Daphne  temnfolia. — Somewhat  similar  to  the  above  are  the  plants  of 
the  genus  Daphne,  which  are  widely  distributed  throughout  the  globe, 
in  both  temperate  and  tropical  climates.  There  are  a  number  of  fine 
examples  in  the  museum,  from  Brazil,  and  other  localities,  and  among 
them  one  si)e(»imen  of  J),  cannahina  (Hmithsonian  Institution,  lsfi9). 
Their  princi])al  use  is  in  the  manufacture  of  paper  of  varying  qualitj',tlu^ 
best  of  which  has  the  recommendation  of  being  strong  and  tough,  and 
not  liable  to  crack  or  tear,  when  crease<l  and  iolded,  and  not  liable  to 
be  afiected  by  dampness.  In  India,  its  durability  i-enders  it  valuable 
for  deeds  ami  records. 

InXepaltlie  bark  of  li.  catunthhia,  ami  IK  I'd^j north ii  is  thus  eiup]o\ed.  For  this 
purpose  it  is  8cia]H'(l  and  boiloil  in  v;tteiM\it]i  a  small  ((uaDiiiy  ol*  oak-a&lies :  after 
this  il  is  waahf'fi  ami  ht-ateu  to  a  pulp  on  a  >umv,  and  then  8pn  ad  out  on  a  iiionld  or 
lianu-  of  baui1xK»  matting.     Some    of  the  museum  specimens  are  Iwiati-n  t»nt  into  a 

*Thrso  two  names  are  doubtless  the  same,  the  orthography  havin<r  accideiitallv 
l)een  changed.  It  in  woriliy  of  remark  that  the  dirTcn^ices  in'ihe  spelling  of  Inditi 
names  by  various  authoritie.s  may  be  due  to  their  having  wriUeu  the  uuurs  as  tbcy 
seemed  to  be  prououjiced  by  tlie  natives.     "  Jf^vtee ''  and  "♦  Chitt^-e"  arc  exaniplos. 
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coarse  kind  of  Tapa  dluthy  find  are  hschI  in  this  way,  doubtless,  for  clotliinfj.  The 
liliei-s  of  Daplnie,  uiuler  tho  mieroscopfi  and  wh«^ii  examined  in  glyc«?riue,  appear 
nnit<^d  in  bnndles;  they  are  easily  >eparate<l  by  the  noedh\^.  They  are  very  fine,  stift', 
and  generally  full,  and  their  surface  appears  smooth  without  longitudinal  of  transverse 
Mrifp.  The  body  of  the  tiber  shows  a  swell  in  j;  at  the  i>oints  where  it  has  been  sud- 
denly folded  upon  itself.  The  most  of  the  colls  have  a  comparatively  regular  and  uni- 
form diameter,  but  wo  meet  with  some  in  whith  the  middle  is  \ery  large  for  a  little 
distance,  the  fiber  then  becomes  suddenly  thin  and  at  each  end  terminates  in  fine  long 
points:  they  are  usnally  ronnded  at  the  end  andsoraetimes  exhibit  a  tendency  to  bifur- 
cate.   The  part  widemni  in  the  middle  contains  a  large  canity  which  is  very  apparent. 

PimelM  ajcijiora. — Similartotlie  plants  of  the  Daphne  p^oup  arotliose 
belonging  to  the  genns  Pimtdia,  Avliich  ai*o  natives  of  Austmlia,  Tas- 
mania, and  New  Zealand,  eoin})rising  some  seventy  or  more — slender 
branching  .shrubs  bearing  white  or  yellow  flowers.  The  .species  have 
all,  more  or  less,  tough,  stringy  bark,  suitable  for  textile  purposes.  Dr. 
Gnilfoylft  prepared  the  present  species,  and  accompanies  it  with  this 
description:  '*The  Cunyjong  of  the  aborigines,  a  tall  glabrous  shrub 
with  smooth  bark  of  exceeding  toughness,  suitable  for  fishing-lines, 
whip-cord,  &c.  It  is  found  plentifully  in  the  forests  and  gullies  iu 
alpine  and  sub-alpine  situations.'-  Samples  of  Curryjong  paper  are  also 
exhibited  in  the  collection  of  paper  substances  received  at  the  same 
time. 

The  seeds  of  the  plant  yield  an  oil  from  which  the  genus — derived 
from  the  Greek  pimele^  a  fat — ^re<5eived  its  name.  Some  of  the  species 
are  cultivated  as  greenhouse  plants. 

14.— URTICACEiB. 

Boehniefia  nivea. — Eamie,  China  Grass. — This  is  another  plant  of  prac- 
tical value  to  American  agriculture,  though  its  value  can  hardly  be  said 
to  be  appreciated  save  by  the  few  who  have  fought  over  the  ground  of 
experiment.  As  to  nomenclature,  we  have  adopted  the  Javanese  name 
of  the  plant,  which  is  known  as  Ramee.  In  India  it  is  commonly  known 
as  Eheaj  having  been  cultivated  from  time  iuunemorial  in  Assam,  Ding- 
lepore,  and  Sylhet,  where  it  is  regarded  as  most  useful  for  fishing-nets. 
The  cultivated  variety,  though  botanically  the  same  a«  the  wild,  is  called 
Dome  rheaj  and  is  produced  for  nets  and  fishing-tackle,  while  the  latter 
variety  is  called  Ban  rhea.  With  the  Singpoos  the  name  is  Paw,  and 
cloth  is  made  from  it,  while  in  Buimah  it  is  used  to  make  a  kind  of  linen« 
In  Sumatra  it  is  called  Caloee^  and  the  Chinese  name  is  Chu  ma^  from 
which  the  celebrated  grass  cloth  is  made,  and  from  which  we  derive  our 
English  name,  ^'  China  Grass."  Several  varieties  of  Boehmeria  are  cul- 
tivated in  Japan,  and  the  process  of  preparing  the  fiber  is  similar  to  that 
in  use  for  the  preparation  of  hemp — a«,  indeed,  all  of  their  best  fibers. 
The  China  Grass  industry  in  Japan  dates  back  to  1660  A.  D.,  and  the 
finest  fabrics  are  manufactured  at  Yechigo  (to  the  north  of  Tokio,  on  the 
west  coast).  The  annual  production  amounts  to  nearly  100,000  pieces 
of  goods,  9  to  10  yards  in  length. 

In  our  own  country  ramie,  as  yet,  has  only  been  produced  experi- 
mentally. That  it  can  be  produced  in  any  quantity  in  the  South  is  a 
settled  fact,  and  that  it  can  be  grown  successfully  even  as  far  north  as 
New  Jersey  has  been  demonstrated  within  the  la^t  two  years.  Much 
has  been  written  upon  the  subject  of  ramie  culture,  both  in  this  and  other 
lands,  and  no  small  share  of  ramie  litei-ature  is  to  be  found  between  the 
covers  of  department  publications. 

The  strength  of  this  tiber,  judging  from  Dr.  Roxburgh's  experiments, 
places  it  in  the  first  rank.  He  found  that  Jeetee  fiber  (Sfarsdenia  tenaces- 
Hma)  broke  with  a  strain  of  248  pounds,  wlien  Cal<ee  (or  ramie)  broke 
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with  240  pounds.  Chinese  jute  was  l)rokon  at  164  i>omid8,  while  hemp 
{Cannabis  saiiva)  only  stood  a  strain  of  158  ]>ounds.  A  recent  experi- 
ment qnoteil  in  an  India  rei>ort  shows  a  still  greater  diiierence  between 
this  and  other  libers,  a  spun  thread  of  liussian  heini/  having  brok<m 
with  a  strain  of  84  pounds,  while  a  similar  one  of  ramie  only  broke  with 
the  remarkable  strain  of  1*52  pounds,  or  in  the  proportion  exactly  of  one 
to  three. 

The  first  museum  samples  were  received  about  twelve  years  ago, 
from  James  Wade  &  Sons,  Enj[>land.  and  are  intei^stiug  as  allowing  tb»* 
various  stages  or  processes  of  manulacture,  as  well  as  the  many  l)esuiti- 
fill  fabrics  that  can  be  made  fi-om  its  liber.  The  raw  product  in  this 
series  is  India  ramie,  as  imported,  and  this  is  followed  by  the  dressed 
and  ble^iched  fiber,  some  of  the  specimens  of  silvery  whiteness,  and  re- 
markable for  brilliancy  and  luster.  Tlien  follows  a  large  series  of  man- 
ufactures, principally  poplin  and  mozambique  dress  goods,  figured  Orleans, 
&c..  in  infinite  variety.  These  are  made  of  pure  ramie,  of  ramie  mixed 
with  cotton,  and,  in  some  cases,  ramie,  cotton,  and  wool.  Later,  another 
series  was  received  from  the  same  manufacturers  exhibiting  a  stiu  greftte 
variety  of  dress  goods  of  various  kinds,  some  of  these  having  the  luster 
of  silk. 

Many  specimens  of  experimentally  prepared  fiber  have  been  receired 
firom  the  South,  together  with  manufactures,  the  results  of  experiments 
by  Le  Franc,  Roezl,  Bonzam,  and  others.  In  these  manuiuictores  of 
American  ramie  there  are  several  vspecimens  of  fabrics  suitable  for 
handkerchiefs,  shirt-bosoms,  and  the  uses  for  which  linen  is  usually 
employed.  One  interesting  specimen  of  liber  (some  two  or  three  feet  in 
length)  exliibits  the  st^lk  as  grown,  the  bark  separated  into  fiber,  and 
the  cleaned  ramie,  all  in  one  piece.  There  are  also  samples  of  finely-pre- 
pared lil)er  from  other  foreign  localities  than  those  mentioned,  and  one 
of  these  exhibits  American  ramie  prepare<l  in  Frani»e,  Some  good 
specimens  of  roiH)  are  also  shown,  though,  doubtless,  this  use  of  the 
fiber  need  not  bo  e]K*ouragod  while  there  ai*e  so  many  coarser  fibers 
better  suited  to  the  )>urpo^e.  Paper  is  also  made  from  this  substance, 
which  is  white  and  iiuc. 

The  Japanese  series  of  China  grass  exhibits  the  state  of  |>erfection  to 
which  this  industry  lias  been  brought  in  that  country.  It  includes  raw- 
material  vaiiously  prepared,  togt^ther  v.ith  textiles  of  great  beauty. 
They  are  woven  ])ure  or  mixed  with  silk,  cotton,  or  other  fiber,  and 
some  of  them  dyed  in  colors.  For  best  modes  of  cultivation,  prepara- 
tion, &e.,  the  reader  is  referred  to  Part  Second  of  this  report,  where  the 
latest  fa<^ts  regarding  it  are  presented. 

Urtlca  (fhja^, — Tree  Settle  of  Australia. — This  is  also  called  the  gigan- 
tic nettle  tree,  and  by  tlio  natives,  goo-maowah,  Jt  is  a  native  of  New 
South  Wdjcs,  and  is  wry  abundant  on  the  ^leLeay  and  other  northern 
rivers.  In  Dennett's '^AVaudcriuj^s  of  a  >»aturalist  in  Australia,'^  th« 
autlior  states  tliat  the  tre(^,  wJien  in  full  vigor,  ris<^s  from  its  base  bv  a 
series  ot*  iuitlresses  of  singularly  regular  outline,  gradually  tajMiring 
without  a  l>raiieh,  to  tlio  height  of  lliO  to  110  feet;  the  trunk  then  di- 
vides into  a  re^eularly  I'onued,  wide-spreading  head,  which  4»xeites  admi- 
ration by  its  extraonliunry  size.  The  ordinary  elevation  of  the  tree  is 
2o  to  50  feet.  ^-Tlie  ]>oisonous  fluid  seeroiiHl  from  the  foliage  is  very 
powerful,  partieulai'ly  in  the  younger  leaves,  and  their  sting  is  exceed- 
ingly  virulent,*  i)rodueiug  gi'eal  sulleriug.''  Ilie  tree  is  also  indigenous 
ill  Queensland,  and  Dr.  Guilfoyle  sends  speeiniens  of  fiber  from  Victoria. 
The  iiber  is  very  strong  and  tine,  and  suitable  for  fishing-lines,  Sec  In 
Kew  South  A\  ales  its  liber  is  made  into  conlage  of  considcorable  te- 
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Qactty.  T^ijO  specimens  were  accompanied  by  a  dilly-ba^,  made  by  an 
AasdnaUan  ab(HiginaL  The  wood  ot'  this  tree  is  soft  and  fibroaa,  aod 
mi^t  be  pulped  up  for  iiber.  It  is  claimed  that  the  l^est  and  strongest 
fiber  is  obtaineil  fix)itt  the  hurk  of  the  roots.  The  fiber  is  easily  prepared 
and  can  be  obtained  in  quantity. 

15. — ^^fORACE^. 

BrwiVionciia  fap^rifera, — ^The  Paper  Mulberry. — This  interesting  and 
well-known  plant  is  a  native  of  the  islands  of  the  SiKithcm  Ooean,  as 
well  as  China  and  Japan,  bat  has  been  introduced  into  many  other  ooim- 
tries^  and  is  now  a  common  tree  in  gardens.  In  Japan,  where  it  is  highly 
esteemed  for  its  fibrous  qualities^  it  is  known  as  the  Kodzu;  in  Chi^  it 
is  called  Tchmt  and  ffoa-ko-ehu.  K^idang  is  the  Javanese  name  &r  the 
phmt,  while  in  the  Fiji  Islands  it  is  known  as  Ma-lo, 

In  Tahiti  and  other  South  Pacific  islands  a  species  of  cloth  is  manu- 
ftotured  from  its  bark  known  as  TappOj  T^ipa.  or  KapOj  an  interesting 
seTies  of  which  are  shown  in  the  department  eollection. 

It  is  said  that  the  finest  and  whitest  doth  and  mantles  worn  by  Sand- 
wich lsland^*s  and  ^^  the  principal  people  of  Otahcite^'^  are  mmi^  finoai 
the  bark  of  this  tree«  It  dyes  readily,  partienlarly  in  red,  and  takes  » 
(food  color.  Tapa  cloth  is  also  printed ;  a  large  ^leet  ftt>m  the  Fiji 
Islands,  in  possession  of  the  department,  l>eing  stamped  or  rudely  printed 
in  black,  in  large  checks  or  square-^*  resembiiug  the  imtch- work  comfort- 
able. The  manner  in  which  the  fiber  is  beaten  out  by  the  native  wcmen 
of  Otaheite  is  ver>'  curious.  The  cleansed  fibers  are  spread  out  on  plant- 
ain leavas  to  the  Icnicrth  of  about  11  or  12  yards;  these  are  placiMl on  a 
regular  and  even  surtace  of  about  a  foot  in  brtiadth.  Two  or  three  lay- 
ers are  thus  placed  one  upon  another,  much  attention  being  paid  to 
making  the  cloth  of  uniform  thiclniess ;  if  thinner  in  one  place  than 
another  a  thicker  piece  is  laid  over  tlds  place,  when  the  next  layer  is  laid 
down.  The  cloth  is  lelt  to  dry  during  the  night,  and,  a  part  of  the  moist- 
ure being  evaporjited,  the  several  layers  are  found  to  adhere  together 
so  that  the  whole  mass  may  be  lift<Ki  from  the  uTound  in  one  piece.  It 
is  tben  laid  on  a  lung  snKX)th  plank  of  wood  pre|>ai^  for  the  purpose, 
and  beaten  witli  a  woodeji  instniment  alxmt  a  foot  long  and  three  inches 
square.  Knch  of  the  four  sides  has  longitudinal  gi^ooves  of  diftercnt  de- 
grees of  fineness,  the  dei>th  and  width  of  those  on  one  side  being  sufli- 
cient  to  receive  a  small  pack-thread,  the  other  sides  being  finer  in  a  reg- 
ular gradation,  so  that  the  grooves  of  the  last  would  scarcely  admit 
anything  coarser  than  Pewiiig-silk.  A  long  handle  is  attached,  and  the 
cloth  is  first  beaten  with  its  coarsest  side,  and  spreads  very  fiast  under 
the  strokes;  it  is  then  beaten  with  the  other  sides  successively,  and  is 
then  coiisidered  tit  for  use.  Somol  inies,  however,  it  is  made  stiU  thinner 
liy  beating  it,  after  it  has  been  several  times  doubled,  with  the  finest  side 
of  the  mallet,  aiui  it  can  thus  be  attenuated  until  it  becomes  as  fine  as 
muslin.  Shoidd  the  cloth  break  under  this  process;,  it  is  easily  repaired 
by  laying  on  a  ])ieee  of  bark,  which  is  made  to  adheio  by  means  of  a 
glutinous  substance  matle  from  tbe  anow-iHjot,  and  this  is  done  witli 
such  iiicvty  that  the  bivak  can  hardly  be  detected.  In  other  islands  the 
bark  is  kept  wet  and  s<Ta|>ed,with  sharp-edged  shells,  it  is  said  tlie 
King  of  the  Friendly  Islands  had  a  i)if?ee  niade  which  was  120  feet  wide 
and  2  miles  long.  ^ 

In  Japan,  it  may  be  mentionwl  as  a  peculiarity  that  a  kind  of  cloth  is 
made  from  papei'  derived  from  this  tree.  It  is  cut  into  thin  strips, 
which  are  twisted  toi^ether  and  spooled,  to  be  used  in  the  woof  of  tkp 
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fabric,  while  the  warp  is  composed  of  silk  or  hemp.  About  250  pieces 
only  are  manufactured  at  the  principal  manufacturing  place.  The  paper- 
mulberry  grows  everywhere  in  Japan,  and  is  a  valuable  tree  as  furnish- 
ing  the  bast  from  which  a  large  portion  of  the  Japane^^  paper  is  made. 
The  plants  are  reproduced  in  quantity  by  subdividing  the  roots,  and  in 
two  or  three  years  are  ready  to  be  cut.  This  work  is  done  in  Nov«ii- 
ber,  and  the  branches  (7  to  10  feet  long)  are  made  up  into  bundles  3  or 
4  feet  in  length,  and  steamed,  so  that  the  bark  is  loosened  and  can  be 
more  readily  stripi>ed  ofP.  This  is  washed,  dried,  and  then  again  soaked 
in  water  and  scraped,  with  a  knife  to  remove  the  outer  skin,  which  is  used 
for  inferior  kinds  of  paper.  The  bast  when  cleaned  is  washed,  repeat- 
edly kneaded  in  clean  water,  and  rinsed.  It  is  then  bleached  in  the 
sun  until  sufficiently  white,  after  which  it  is  boiled  in  a  lye,  chiefly  of 
buckwheat  ashes,  to  remove  all  gummy  matters.  The  fibers  are  now 
readily  separated,  and  are  transformed  into  pulp  by  beating  with  wooden 
mallets.  The  pulp  is  mixed  in  vats  with  the  necessary  quantity  of  wa- 
ter, to  which  is  added  a  milky  substance  prepared  from  rice-flour,  and 
the  gunmiy  infusion  of  the  bark  of  Hydrangea  pqniculata>f  or  the  root  of 
Hibiscus  manihot  The  couches  on  which  the  paper  sheets  are  pro- 
duced are  made  of  bamboo,  split  into  very  thin  sticks,  and  united  in 
parallel  lines  by  silk  or  hemp  threads,  so  as  to  form  a  kind  of  mat.  This 
is  laid  upon  a  wooden  frame  and  the  apparatus  dipx)ed  into  the  vat, 
raised,  and  shaken  so  as  to  spread  the  pulp  evenly,  after  which  the  cover 
is  first  removed,  then  the  bamboo  couch  with  the  sheet  of  paper,  and  in 
returning  the  operative  lays  the  sheet  upon  the  others.  When  a  num- 
ber of  sheets  have  thus  been  prepared  they  are  pressed  to  esclnde  the 
water,  and  afterwards  spread  out  with  a  brush  upon  boards  and  allowed 
to  dry.  The  sheets  are  only  about  2  feet  in  length,  but  sometimes 
sheets  10  feet  long  are  produced.* 

An  effort  was  made  in  Europe  to  employ  the  paper-mulbeny  in  the 
manufacture  of  paper,  but  these  efforts  have  resulted  in  nothing,  and 
the  broussonetia  remains  an  ornamental  tree,  and  no  one  dreams  oi  util- 
izing it  in  this  industry. 

V^tiUart  says  the  fibers  of  this  plant,  when  separated  (by  boiling  in 
an  alkaline  solution  and  afterwards  ground  in  a  mortar),  ^^  appear  per- 
fectly transparent,  are  striated  longitudinally,  and  are  often  flattened 
on  each  other,  and  convoluted  like  a  ribbon ;  the  points  are  fringed  and 
terminate  in  a  round  end.  They  have  a  tendency  to  crisp  and  curl  op 
into  rings,  which  indicates  that  they  can  be  readily  lelted.''  As  to 
size,  those  bordering  on  the  epidermis  are  larger  than  the  fillers  in  the 
parenchyma  which  border  on  the  zone  of  the  cambium  {Ficus  species  not 
identified). 

In  Bernardin's  Catalogue,  before  mentioned,  there  are  no  less  than 
nine  species  of  this  genus  represented  as  fiber-producing  plants.  Cele- 
brated for  one  of  its  species  yielding  the  fig,  and  another  the  caout- 
ohouc  of  Assam,  the  genus  Ficus  abounds  in  Southern  Europe,  Africa, 
the  warm  parts  of  India,  and  the  isles  of  the  Southern  Ocean,  and  rep- 
resentatives are  found  in  the  Western  hemisphere.  Royle  alludes  to 
the  genus  and  says  "  it  is  probable  that  the  bark  of  some  of  the  species, 
like  that  of  the  paper-mulberry,  may  be  converted  into  half -stuff,  as  the 
bark  of  one  species  is  used  for  pa|)er-mal^ng  in  the  island  of  Ceylon." 

In  the  collection  of  Brazilian  fibers  (Exhibition,  1876),  there  is  one 
specimen  that  closely  resembles  the  fiber  of  BroussoneHa  papyriftra^ 
which  was  obtained  from  a  specimen  of  '*  wild  fig "  found  growing  on 

*  This  accotint  is  condcTiBed  from  a  report  by  the  Japainese  Commisaioners  to  the 
Philadelphia  Kxhibition,  lti76. 
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the  Doce  Eiver,  the  milk  of  which  is  said  to  contaiu  India  inibber.  Dr. 
Xicolau  J.  Moreira,  reporting  ou  fibers  from  Minas  Geraes,  in  a  little 
brochure  of  16  pages,  thus  writer  of  the  plant  ])ix>ducing  these  speci- 
mens : 

The  tmnk  leaves,  or  stalkleaves  (i,  e.. layers?),  altbonjjh  they  cannot  be  separated  into 
distinot  fibers,  nevertheless  offer  an  interest  not  less  industrial.  By  soaking,  the  leaves 
oome  oat  whole:  when  introduced  between  iron  cylinders,  in  consequence  of  thecom- 
pression  snftered,  they  beconio  very  thin,  yet  preserving  a  remarKable  width  and 
length.  In  this  condition,  to  say  nothing  of  their  being  objects  of  curiosity,  it  is  pos- 
fdble  to  transform  them  into  thick  garments  for  country  laborers  or  other  workmen. 
**  *  *  Without  further  preparation,  letters  and  othcial  documents  are  written  on 
the  precioua  bark  of  this  rivk  tree  of  the  Doce  River.  M.  Leverino  Costa  Leite  has 
taken  from  one  tree  275  cavados  (206  yards;  of  bark  sheets,  three-fourths  of  a  yard 
wide. 

These  samples  are  in  the  possession  of  the  museum. 

16.— CANABIKACE.E. 

•  Cannabis  saliva. — Hemp. — ^In  our  rambles  among  tlie  fiber-producing 
plants  of  many  lands,  in  the  pages  of  this  article  we  cannot  fail  to 
notice  how  often  the  word  he^np  is  used  and  applie<l  to  so  many  diflfer- 
ent  fibers. 

However,  we  are  considering  now  the  true  hemp-plant,  which  grows 
not  only  in  our  own  country,  but  in  many  other  portions  of  the  civilized 
world,  the  fiber  of  which  is  so  generally  employed  for  rope  that  ^'  stretch- 
ing hemp  "  can  have  but  one  meaning.  In  fact,  it  has  been  so  universally 
employ^  in  the  manufacture  of  cordage  that  the  value  of  all  other 
fibers,  as  to  strength  and  durability,  is  estimated  by  it.  In  many  of  the 
experiments  of  Eoxburgh  and  others  we  find  "Eussian  hemp"  (Peters- 
burg hemp)  or  "  best  EngUsh  hemp  ^  taken  as  standards  of  comparison. 

Its  native  home  is  India  and  Persia,  although  it  is  in  general  cultiva- 
tion in  many  parts  of  the  world,  both  in  temperate  and  more  tropical 
climes,  though  only  in  large  quantities  for  export  in  Eussia  and  Poland. 
French  hemp  is  much  valued,  as  well  as  that  produced  in  England  and 
Ireland;  but  the  finest  quality  comes  from  Italy,  and  is  pronounced 
fine,  soft,  light-colored,  and  strong.  Hemp  grows  in  all  parts  of  India, 
and  in  many  districts  flourishes  in  a  wild  state.  It  is  but  little  culti- 
vated for  its  fiber,  although  Bombay-grown  hemp  "  was  proved  to  be 
superior  to  the  Eussian.^  In  portions  of  India,  as  well  as  other  hot 
countries,  it  is  cultivated  for  its  narcotic  products,  the  great  value  of 
which  makes  the  India  cultivators  indifferent  about  the  fiber.*  Hemp 
is  largely  grown  in  Japan  for  the  manufacture  of  cloth.  This  industry 
is  very  old,  as  prior  to  the  intro<luction  of  silk- weaving  it  was  the  only 
textile  fabric  of  the  country.  ^ 

As  the  processes  of  hackling,  &c.,  are  not  applied  in  Japan,  the  ma- 
nipulation of  spinning  is  rather  tedious,  all  the  fibers  having  to  be  taken 
off  one  by  one  and  the  ends  knotted  together  so  as  to  form  a  thread  of 
sufficient  length  to  be  spooled  and  used  for  weaving.  The  province  of 
Yamato  is  the  principal  center  of  manufacture  of  hemp  fabrics.  Xara, 
the  capital,  alone  pi-oducing  400,000  pieces  9  to  10  yards  in  length. 
The  Japanese  metho<l  of  cleaning  ana  prepanug  hemp  is  to  soak  the 
stems  in  water,  after  which  the  bark  is  stripped  oil',  and,  if  necessary, 

*  When  it  is  grown  for  the  resinous  principle  which  forms  the  intoxicating  drug 
called  chang  (llashresh).  the  plants  arc  placed  some  distance  apart,  so  that  the  air 
and  sun  can  get  to  them :  while  for  producing  tiber  the  opposite  treatment  is  required. 
and  the  seed  is  sown  thickly  in  order  to  force  the  stems  to  grow  straight  and  tall 
without  branching. 
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*).-j:.t^^,t;i  Mi  in-a  t<«.I.  T!.e  inner  fiJiers  are  then  va^ed  ud 
|.kv..  h„i.  ,L'«l  »>r..n-ht  u>  niMi^et  in  tbi*  sUte.  This  w  a  mediam  ana] 
Jiy.  iti«  fi.w  ..ii...ry.  aart  the  ^hiiwu  is  prndac«d  bv  stounioF  tk 
M^'.is.  -w.t  ij..  i.,r  o:.c  tla>  in  v-.i-.-r.  and  then  stiipjiiu^r."  A  thinl  gwi}» 
l^  f.n,i.:H^i  ia!r.i.-.jMt-!.v  m.a,  Uj.-  stiui.  au.l  piv^kr^f*  a  greenish  color, 
in  I  r.s  ,v.mKr  ;i.,n  u  i>  luttiv-nnir  to  note  tjiat  wot.l  has  never  be^  pre^ 
dn<-,^  .n  Jan.i!i.  a,:-],  as  has  l«^n  shown,  cotton  only  dates  backni 
ilif  Mxr<t-n?ii  wntjiry. 

T]:*»  .>a!:^rn  vir..'*-  of  fb*^  ]i\^nt  is  Jilanpn  :  in  Hiudostan  it  i««Jl«l 
/./I.; /J.-  1..-  Aran  nani«»  iv  A"M>ii'i.  trom  wbich,  tlonblleas,  its  L«in 
i"h"!-t":!.-';7";  ''  •'"Y7^=  inPorsia  it  is  known  as  Bn»f,,y^\,m 
t h:ra  it  i>  U<i  U-oo.  a.id  .Japan.  .4«fl.  A  dozen  other  names  might  1* 
pven.  hut  tbe  present  \r,n  >«-r\-e  to  identitV  it. 

llie  i.':ai.t  is  >-!  weU  known  in  this  «wiDtiy.  and  tbe  mode  of  cnltiva- 
tion  and  jT^i-aration  ot  tbe  tiher  snc-h  a  familiar  matter  to  those  intet- 
est^d  in  pr.Hiuc-in-  it.  tiiat  de<«rri,.rion  seems  nnnecessarr.  Interestins 
tafts.  hovreyer.  connected  with  the  hemp  industry  will  be  found  in  pan 
seeord  of  ti!..s  report.  The  mv.senm  series  of  specimens  tbrwirii  tk 
donanons  ot  tbe  cimmi«<noners  of  tl»e  varions  fountrJe«<  renreaented  u 
the  Centeanial.  i,  quite  faU  and  eomj.lete.  in  foot  more  so  in  thefbmn 
depanment  than  m  onr  home  serie*^  It  was  noticeable,  in  m«n^ 
onrown  mnsr-am  exhihit  to  send  to  rhiladelidna,  that  the  beipk- 
dnstty  m  ti-.s  oonntrj-  had  de<liDe<i  matenallv  from  the  roeaCT?  i^ 
'^t^.T  ^1?'''  *'*'■  ''I*^"^^*^^''"'^  '^"•-.e  can^  of  thi-.  decline,  the  riv. 
and  the  tntnre  prov^^^ts  oi  hemp  cnltiration  in  this  eountrv  are  siven 
in  another  ix-rtion  ol  this  rejort.  Amon?  the  «i>e<-imens  in  tfie  random, 
the  ^ampl.-s  ];Tvsent.  d  by  the  1- U.x  and  1  lemp  Commission  are  preserved 
and  lonn  an  nUerestin?  stn.ly.  There  are  no  si^vimens  of  hemp'^maao: 
tactiire  in  tlie  ccilwtion.  '■ 

IT. — ^{vs'.vrE.T:. 

We  have  Ven  cr.nvi.h:hi?  thns  for  the  e^rosT-nons  plants,  fhe  fiber  of 
which  is  ],mdn<-cd  in  tin-  baric,  and  which,  as  we  have  .wii.  irclndwal 
our  nnrr  textiles  as  cotton,  ramie,  tiax.  jnte.  .^c.  We  now',^,nie  toVm.- 
sider  the  class  of  e'juo-ens,  turni.bin?  what  is  <renerallr  termed  folia- 
ceons  filv,^r.  whua  i>  much  conr.M-r  than  til>eis  of  ibe  tirst  class,  and  nwl 
pnncipnlly  lor  conla-e.  as  the  .Manila  hemi>.  Xew  Zealand  fi-ir  nis*. 
apple  tinrr.  &e.  The  fiivt  family  is  that  of  the  plantain  and'b-anamL 
to  whub  tise  .Manila  hemp  l>eIong-s.  lyaoana. 

Jf"*^  rt.'-^;7.V.— ^\ -Id  i'la:it::in.— n.is  plant,  a.s  well  as  the  fiber  pro- 
dnced  from  it.  the  c<.h1.!v:t..l  Manila  hemp,  is  called  Abamhx^ 
natives  of  the  I'hillippine  I,.l.  s. .  Other  names  aiv.  however.  cnVcn  to  the 
difterent  qnah:u-s  or'  tbe  lih:-!-.  a<  i^nn.lnh,..  which  appears  to  be  the  hatder 
and  stronu-er  oater  til)-..r.  which  is  used  for  coida-e.  Tiie  finer  f5l>^c! 
the  inner  layer  are  calhd  <'.v,;.v.  and  aiv  employtnl  in  wea^in.r  delicate 
fabrics,  while  tae  int.rmcdiaie  layers  furnish  the  . I  i'7.«r.  which  enter? 
into  the  nianufai-ture  of  tiie  wcb-doths  and  jranzes.     Tlie  n.'-fires  dfe 

the  wild  Annnu  ,.:;i  ,.,i  i,y  ti,^.  y.;,.,,,,.^  ,,,„,^..  ^,,^.  ,„ou„tain  Ahaat. 
which  IS  n>ed  for  makni?  i-o!>es.  cr.llcfl  A.H>t<ift  and  Amoovid :  the  SnmiQ 
ol  theLisayas;  the /."'.»;>  of  the  l!isayas,  bv  ^Nhom  the  fibers  of  the 
orirrinal  A  <.aca  ar-  called  Laun.t.    Tiie  .Alalav  name  is  I'-.-^xann  »tan 

t««  i^.;i'T''"."!'**/""'7-'^"""'"  ''''''■''.  '"■*'  *''*^  rliuitaiu  and  lianaui  are 
troi.ical  p.ants.  f.mnd  m  many  portions  of  the  cloiu'.  Tbev  are  indii- 
cuous  m  the  Phillippiue  Ibles  and  the  islands  of  the  Indian  Archipefa^ 
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Tliey  liavo  bceu  cultivated  from  the  most  remote  times,  in  tt^opical  cli- 
mates, ia  subti^opical  Asia,  America,  and  Africa,  and  the  islands  of  the 
Atlantic  and  T*a<!iflc  Oceans,  lor  the  sake  of  the  fruits.  In  the  Phil- 
lippine  Isles,  where  it  is  most  used  for  its  fiber,  the  plant  is  found  in  botli 
a  wild  and  cultivated  stiite.  The  natural  groves,  however,  are  consid- 
ered property. 

Tho  Ahaca  is  cnt  when  abont  one  yt*ar  and  a  half  old,  jnst  before  ifs  floworinff  or 
fmctifioation  is  likely  to  appear.  If  cat  earlier,  the  fibers  are  said  to  be  shorter  Tmt 
liner.  It  is  cut  near  the  roots,  and  the  leaves  cut  otf  Just  below  their  expansion.  It 
\s^  then  slit  opon  loii>;Uudlnally,  and  th<»  central  peduncle  separated  from  the  sheath- 
ing  layers  of  libers,  which  in  short  ai^  the  i>etioles  of  the  leaves. 

The  fibrous  coats,  when  stripped  off,  are  loft  for  a  day  or  two  in  the 
shade  to  dry,  and  are  then  divided  lengthwise  into  strips  three  inches 
wide.  They  are  then  scniped  with  an  instrument  made  of  bamboo,  until 
only  the  fibers  renmin.  When  sufBoiently  scraped,  the  bundles  of  fibers 
may  be  shalcen  into  separate  threads,  after  which  they  are  soroetime«i 
washed,  then  dried  and  picked,  the  finest  being  separated  by  women 
with  in^t  dexterity. 

After  the  fiber  has  been  cleaned  in  this  manner,  it  is  ready  for  the 
manufacture  of  cordage,  and  for  all  purposes  where  a  coarse  fiber  is 
employed.  The  fine  fiber,  however,  which  is  to  be  used  for  weaving, 
undergoes  tii©  still  fuither  operation  of  beating,  which  is  performed  with 
a  wooden  mallet,  which  renders  the  fiber  soft  and  pliable,  it  having  first 
been  made  up  into  bundles.  The  separate  filaments  are  then  fastened 
together  at  their  ends  by  gumming ;  it  is  wound  into  balls,  and  is  then 
ready  for  the  loom.  Bometimes  it  is  dressed  like  flax,  on  a  kind  of 
hackle,  and  afterwaitls  washed  many  times  im  running  water  until  per- 
fectly free  fi-om  all  extraneous  matter,  after  which  it  is  hung  over  jwles 
or  ropes  to  dry. 

M.  Perrouttel,  a  French  botanist,  in  the  ^Annates  Maratimes  et  Colon- 
iftJes  du  France,'^  states  that  the  Abaoa  of  the  Phillippines  differs  essen- 
tially from  all  tlie  varieties  of  banana  known.  Its  stem  is  15  to  20  feet 
high,  of  a  dark  green  color,  and  very  smooth  on  its  surface.  Its  leaves 
arc  of  the  same  color,  long,  straight,  with  strongly  miirked  nerves.  The 
Iruit  is  small  and  triangular,  resembling  al)ortive  bananas,  and  scattered 
here  and  there  near  the  exti-emity  of  the  fruit-stem.  The  plant  requires 
a  rich  humiil  soil,  and  flourishes  in  thick  fi)rests  at  the  base  of  the  moun- 
tains, wheiM?  it  acquii^es  in  a  short  time  an  extraordinary  development. 
In  regard  to  the  capability  of  the  Abaca  for  the  manufacture  of  fine 
fabrics,  the  writer  says : 

Of  the  finer  sort  tissues  or  iimsUiis  are  made  of  irrcat  beanty,  whicli  are  Terydear, 
even  iu  Manila.  I  liad  a  nnnj!)<*r  of  shirts  made  Irom  the  rniinlin,  which  lasted  me  a 
Tery  lonpf  time,  and  weiv  coul  and a^eeable in  the  nse.  But  it  is  es|>€cially  in  Franee 
that  linaues  of  this  niatorial  are  best  made  and  of  tlio  j^eatost  beauty.  Tliey  receive 
all  colors  with  equal  ]>trt'«  ttion.  Viils,  crai»t.'.s,  notkcicbicfs,  robes,  and  women's  hats 
— allof  jrrent  beauty  ami  hi:,^li  cost,  ns  well  as  ot'wjniderful  dnrnbilily — nre  anionj^tho 
manufactures  from  tho  libers  of  Jhara.  Uesidcs  lliese  are  various  articles  of  men's 
wear,  such  as  shirts,  vests,  pantalocms,  &c. 

Another  author  mentions  tlnxt  beautiful  shawls  are  made  from  it. 

In  the  monthly  rei>ort  of  this  department  for  1872,  page  365,  there  is 
a  eomnuuiication  on  this  subject  by  a  resi<leTit  of  the  Phillippine  Isles, 
li-om  which  it  will  bo  seen  that  as  late  as  1872  no  other  method  of  ex- 
tracting the  hber  than  the  laborious  scraping,  described  above,  has  been 
devised.  Two  men  will  cut  and  scrape  about  25  pounds  of  the  fiber  iu 
a  day,  the  man  that  cuts  the  trees  transporting  them,  stripping  the 
layers,  and  cleaning  the  scraped  fiber,  though  it  is  thought  this  is  above 
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the  average.  ''  From  150  to  200  trees  are  required  to  produce  one  picul, 
or  140  pounds  of  tiber,  or  3,200  trees  for  a  ton  of  2,240  pounds.''  Thus 
an  Indian  prepares  only  about  12  poun<Is  of  fiber  per  day,  for  which  he 
receives  his  h^lf  shared  IS  e^nts,  which  is  the  value  of  6  pounds  of  the 
lierap,  '^yet  this  insigniiicant  pittauce  sufBces  tor  the  wants  of  himself 
and  family.*' 

In  this  connection  it  is  surprising,  when  so  many  hundred  thousand 
bales  of  fiber  are  i)roduced  aunually,  and  the  scraping  is  comparatively 
such  a  simple  matter  in  itself,  that  ma<»hines  have  not  long  ago  been  in- 
vented to  meet  the  wants  or  requirements  of  the  natives  and  those  en- 
gaged in  the  hemp  industry.  There  are  no  slaves  on  the  islands,  and 
the  natives  work  on  shares  or  are  small  proprietors.  In  regard  to  Ahaca 
culture  in  our  own  countrj^,  the  writer  last  quoted  states : 

If  flpecinjetis  of  Manila  plantain  were  imported  and  propagated,  it  mipfbtbe  a  source 
of  great  profit  in  the  Southern  States.  No  species  of  Mnsa  examined  in  the  Soath  or 
in  South  America  produces  the  Manila  fiber.  The  plantains  on  this  continent  are  too 
watery  to  aUow  the  formation  of  useful  fiber  in  the  trunk. 

The  writer,  I  think,  is  mistaken  in  stating  that  the  Ahaca  would  flourish 
in  the  "  Southern  States.'^  It  might  succeed  in  Florida.  (See  Plantain, 
or  Musa  paradisiacaj  below.) 

The  fiber  is  white  and  lustrous,  easily  separated,  stiff  and  very  tena- 
cious, and  also  very  light,  which  is  a  great  advantage  when  the  fiber  is 
used  for  the  rigging  and  running  ropes  of  ships.  Viewed  microscopic- 
ally the  bundles  of  fibers  are  very  large,  but  are  readily  separatcni  into 
smooth  fibers  of  even  diameter,  after  the  alkaline  bath.  The  central 
cavity  is  large  and  very  apparent,  the  walls  being  of  uniform  thickness 
The  ends  grow  slender  gMdually  and  regularly.  The  detached  sections 
(cross-sections)  appear  irreguJ»rly  round  or  oval  in  shape,  and  the  cen- 
tral cavity  is  very  open  and  prominent. 

As  to  tenacity,  compared  with  English  hemp,  it  stands  as  follows:  A 
rope  of  Manila  3J  inches  in  circumference  and  2  fathoms  long  stood  a 
.strain  of  4,669  pounds  before  giving  way,  while  a  similar  rape  of  Eng- 
lish hemp  broke  with  3,885  pounds.  A  seoond  test  of  rope  1^  inches  in 
circumference,  and  the  same  length,  gave  1,490  pounds  for  the  Manila, 
and  1,184  pounds  for  the  English  hemp. 

A  large  and  valuable  collection  of  Abaca  or  Manila  hemp  was  received 
at  Philadelphia  (Exhibition,  1876),  comprising  a  large  portion  of  tlie 
fiber  exhibit  of  the  Philippine  Isles.  The  fiber  is  exhibited  in  different 
stages,  a«  well  as  samples  of  Abaca  cloth  and  the  manufactures  fix>m  it 
Other  samples  were  received  from  the  Queensland  exhibit,  prepared  by 
Alexander  McPherson. 

The  manufacture  of  Manila  hemp  in  this  country  is  for  the  most  part  con- 
fined to  heavy  cordage.  Mr.  Joseph  Chisholm,  a  veteran  manufacturer  of 
Salem,  Mass.,  states  that  Manila  hemp  began  to  be  used  extensively  in  this 
country,  in  Salem  and  Boston,  in  1824  to  1827.  In  1820  a  sample  was 
brought  to  the  first-mentioned  city  by  John  White,  a  lieutenant  in  the 
Uniteil  States  Navy,  on  the  brig  Elizabeth.    He  also  says : 

In  regard  to  the  grass  hemps,  Manila  hemp  is  stronger  and  more  flexible  (suant,  some 
say)  than  any  other  growth.  Tanipico  is  more  nearly  allied  to  if,  but  is  harsh.  Sieal 
is  not  so  strong  as  Manila;  is  of  less  length  and  harsher.  Manila  hemp  as  a  growtU 
remains  to  be  rivaled  upon  this  continent . 

This  fiber  is  imports  in  bales  of  270  pounds,  costing  at  present  (Jan- 
nary,  1880)  7J  cents  per  pound.  One  New  York  manufactory  used  in 
1879  41,*^06,7i0  pounds  of  this  fiber,  equivalent  to  153,17.:5  bales. 

American-manufactui-ed  Manila  for  the  most  part  goe^  into  the  rigging 
of  vessels,  oris  used  on  shipboard,  though  it  also  finds  use  for  every 
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ptifpoAe  for  wliicii  rope  is  employed.  A  considerable  amount  of  conlage 
i«  ex|>orted. 

Musaparadmaca^  Mma  sapietituni. — The  edible  Plantain  and  Banana. — 
The^e  plants,  like  the  Manila  plantain,  abound  in  fiber,  coarse  and  strong 
in  the  outer  and  tine  and  silky  in  the  inner  layers,  and  much  of  it  is 
well  adapted  for  cordage.  Royle,  in  regarding  the  tirst-nauied  species, 
says  there  is  no  doubt  that  the  large  cultivated  plaiutain  of  India  con- 
tains a  considerable  quantity  of  strong  fiber,  in  the  same  way  ''  that  the 
yellow  plantain  does  in  Jamaica,"  and  it  seems  worthy  of  inquiry  whether 
the  wild  and  useless  plaintain  growing  at  the  foot  of  the  Himalayas 
"  may  not  yield  a  stron<jer  Jibe}*  than  any  of  the  cultivated  Jcinds*^  If  the 
plsu[itain  is  considered  such  a  superior  fiber  producing  ])laut  in  the  Old 
World,  why  should  it  not  be  equally  as  valuable  in  tropical  America  I  It 
in  grown  in  the  West  Indies,*  or,  rather,  fiber  in  quantity  is  prei)ared 
from  it. 

The  extraction  of  plantain  fiber  is  accomplished  in  two  ways.fhe  first 
by  machine-crushing  and  the  second  by  fermentation.  The  tree  is  cut  by 
a  single  stroke  of  a  hatchet  or  cutlass,  six  inches  above  the  surface  of 
the  ground ;  the  tree  is  then  divided  longitudinally  into  four  parts  and 
the  heart  taken  out,  which  is  always  left  for  manure.  One  man  can  cut 
and  split  800  trees  in  a  day.  If  fermentation  is  decided  upon,  the  trees 
are  left  upon  the  ground  until  the  juice  and  sap  are  separated  from  the 
fiber,  when  considerable  weight  will  have  been  lost,  and  the  labor  of 
transportation  much  reduced.  On  the  other  hand,  if  the  tree  is  not  sub- 
jected to  this  process,  it  must  be  carried  to  the  mill  at  once,  and  passed 
through  the  rollers,  which  are  a  foot  in  diameter,  and  about  three  feet 
long.  In  crushing,  the  tender  layers  are  separated  from  those  which 
aie  harder  and  riper,  and  the  difl'erent  kinds  passed  through  the.  mill 
lengthwise,  the  rollers  being  placed  horizontally.  The  produce  is  about 
4  pounds  of  fiber  to  each  tree.  "  The  stalks  of  the  branches  give  the 
b^t  fiber,  and  a  larger  quantity,  as  compared  with  the  body  of  the  tree.'^ 
One  hundred  pounds  of  stalk  will  give  about  15  pounds  of  fiber,  net 
weight,  and  when  a  whole  tree  furnishes  4  pounds  of  fiber,  one-fouith  of 
the  quantity  is  derived  from  the  stalks.  One  hundred  plantain  trees  can 
be  crushed  in  twenty  minutes,  with  one  horse,  allowing  five  minutes  for 
re«t. 

After  crushing,  the  fiber  is  boiled  to  separate  the  gluten  and  coloring 
matter,  cai'bonate  of  soda  and  quicklime  being  used  as  chemical  agents. 

To  make  three  tons  of  fiber  a  day,  it  is  necessary  to  have  four  boilers 
of  800  gallons  each,  and  give  five  boilings  in  a  day,  which  amounts  to 
1,650  pounds  of  net  fiber  for  each  boiler,  or  6,650  i>ounds  for  the  four 
boilers.  They  require  about  300  pounds  of  soda,  and  a  proi)ortionate 
amount  of  quicklime.  As  the  ditt'erent  gnuies  of  fiber  are  pressed  sep- 
arately, they  should  also  be  kept  separate  in  the  process  of  boiling,  the 
lighter  fibers  requiring  about  six  hours  to  bleach,  while  the  darkest  re- 
quire fuUy  eighteen.  Levers  are  ananged  to  lift  the  mass  from  the  kettles 
or  tanks  when  sufficiently  boiled,  allowing  it  to  drain  into  the  boiler  belore 
it  is  carried  away  to  be  washed.  The  washing  should  be  thorough,  that  no 
extraneous  matter  may  be  left  upon  the  fiber,  and  the  work  is  done  by  ma- 
chinery, such  as  is  used  by  paper-maiiers,  or  the  arrowroot-makers  in  the 
West  Indies.  After  a  thorough  wa.sliiug  it  is  hung  up  to  dry,  and  when 
thoroughly  dried  is  ready  for  baling,  hydraulic  pressure  being  used  for  the 
purpose.  It  is  estimated  that  a  capital  of  $25,000  is  required  for  carrying 
on  the  cultivation  of  the  plantain  on  an  extensive  scale,  and  18  tons  of 

*  A  very  full  and  complete  account  of  this  industry  is  given  in  ^'Simmonds'  Com- 
mercial Ptoducts  of  the  Vegetable  Kingdom,"  "by  a  correMpundent  in  Jamaica. 
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fiber  can  be  produced  on  5 J  aore«,  at  a  cost  of  $870,  or  a  little  more  than 
$48  a  ton. 

The  plantain  may  be  considei'ed  a  valuable  plant  for  imiwir-makiug, 
and  its  tiber  mi^lit  possibly  be  extracted  lor  this  puri>ose  alone  at  acou- 
siderable  pwlit — it  lifts  been  sugfrested  at  half  the  above  figures.  Dr. 
lioylc  suggeiiteil  utilizi!».i:  the  plant  for  this  pur|K)se  twenty  year*  aga 
in  iiulia,  w  iiere  the  tree  abounds,  but  the  suggestion  had  not  been  acted 
uiM)U  four  years  ago,  as  is  shown  in  an  otiicial  rej>ort  recently  published 
in  Calcutta,  where  the  plant  is  mentioned,  with  many  otliei*s,  a»  one 
whose  liber  shoidd  be  utilized  for  ])aper  manufacture. 

As  to  its  strength,  ex])eriments  by  Dr.  Koyle  gave  most  satisfactory 
results.  Fiber  from  ^Madras  bore  a  weight  of  190  pounds,  while  a  speci- 
men from  ISingaporo  stood  a  strain  of  oOO  imunds,  and  llus8ian  herap 
Ijore  IIK)  pounds.  ♦^A  12thread  roi)e  of  (Ir.dia)  plantain  liber  broke  with 
S(j4:  pounds,  when  a  similar  rope  of  pineapple  broke  with  D24  pound*."* 
Oompaied  with  English  ho\up  and  Manihi  (see  experiments  in  tenacity, 
under  heiul  of  Mnsa  icuiiliH)^  a  ro]>e  3J  inches  in  circumference  and  2 
fathoms  long,  made  in  ]M:ulras  in  185<>,  gave  the  following  results:  The 
plantain  dry  broke  at  2,oo0  pounds  a  Iter  immersion  in  water  tweoty-four 
hours;  tested  seven  days  alter,  2,.']S7  ;  and  after  ten  days^  immersioDt 
2,050 ;  Manila  rope  and  iMiglish  hemp  dry  gave  4,009  and  3,SS5  pounds, 
respectively.  Though  common  plantain  liber  is  not  i>oii8essed  of  the 
strength  of  Manila  hemi),  yot  it  is  litted  for  many  purposes  of  cordage 
and  canvas,  and  6(mie  of  the  finer  kinds  for  textile  fabrics  '^of  fln« 
quality  and  luster." 

A  sample  of  liber  of  Muaa  nKijicniiDH  in  the  <tollecfcion  exhibits  the 
usual  characteristics  of  the  plantain,  and  the  two  libers  may  be  regarded 
as  almost  identical. 

Ini  the  New  ^Soutli  AVales  t'atalogue  (riiiladelpliia  Exhibition,  1870), 
it  is  stated  that  ^'Mnm  sapienfumy  so  generally  planted  in  Xew  South 
AVales  for  its  fruit,  yiehlsa  liber  second  only  in  vidue  of  it^  kind  to  that 
of  the  ^Manila  hemp,  Avhich  is  obtained  from  Musa  taviiUff,^^ 

18.— Bro^ieliace^. 

The  Pine-Ai)ple  family  is  an  important  one,  as  it  contains  a  plant  ftir- 
nishiug  not  only  one  of  the  finest  and  most  l>eautiful  libers  known,  but 
one  of  the  most  delicate  and  delicious  of  fruits.  The  speciea  are  ail 
tiber-producing,  some  of  them  of  considerable  value.  The  Southern 
Moss  belongs  to  this  group. 

Ananassa  sativa. — Pine  A]>ple. — This  j>lantis  supposed  to  bo  a  native 
of  Brazil,  and  introdmu'd  into  the  East  and  AVest  ludies,  and  now 
found  in  many  parts  of  the  Old  World,  where  it  has  become  so  estab- 
lished and  a]>]»an*ntly  Avild  as  to  be  thought  indigenous.  It  dounshes 
in  Assam,  in  India,  and  on  the  west  coast  of  Afiica.  In  the  Philippine 
Islands  it  grows  in  great  abundance,  and  is  valued  on  account  of  its  ttiie 
hair-like  libers,  from  which  is  woven  the  celebrated  ])iue-apple  cloth  of 
the  Philipi)ines.  M.  Perrouttel,  however,  considers  this  a  distinct 
si)ecies,  and  named  it  Bromclia  luffna. 

In  the  Itungpore  district  of  India  the  Hber  is  much  used  by  the  loctil 
shoemakers  for  twine,  though  it  is  cultivated  princii>nlly  for  its  fniit- 
bearing  qualities,  its  liber  being  little  appreciated. 

When  preparing  the  liber  of  the  pineapple,  the  leaves  must  Ir* 
manipulated  in  the  green  state,  as  nothing  can  be  done  with  them 
when  dry.  The  leaves  are  laid  upon  a  board,  and  the  epidei^mis 
removed  with  a  broad  knife.    Upon  it^  removal  from  the  upper  surfeoe, 
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the  fibers  aro  seen  l>in|^  upon  the  lower  and  denser  epiderniiH,  running 
In  a  longitudinal  direction.  Although  very  fine,  the  process  of  ble^Mih- 
ing,  by  destioying  the  adhesion  between  the  bundles  of  lil>er»,  renders 
it  so  much  finer  that  it  can  be  spun  like  flux.  In  the  East  Indies  where 
the  pine-apple  was  introduced  as  eju'ly  us  lUOO,  the  liber  is  extensively 
used  in  the  manufacture  of  the  delicate  fabric  called  piiia,  as  well  as  lor 
cordage.  Pifia  is  considered  to  be  moi*e  delicate  in  texture  than  any 
other  known  to  the  vegetable  kingdom.  It  is  woven  fix)m  the  uu  twisted 
fibers  of  the  Anana&sa  leaf,  after  they  have  been  reduced  to  (extreme 
fineness,  and  alter  the  ends  have  been  glue<l  together  to  form  a  continu- 
ous thread. 

It  is  claimed  for  pine-apple  fiber  that  constant  immersion  in  water 
docs  not  in  the  Icikst  injure  it,  and  the  natives  of  the  East  Indies  increase 
this  pix)pei*ty  by  tanning  it,  though  it  is  probably  at  the  expense  of 
strength. 

The  filaments  of  pine-apple  arc  very  fine  and  tlexible  and  very  lesiMtaiit.  They  arc 
easily  divided  after  treatment  in  the  alkalino  hath,  and  after  beiu.j^  submitted  to  trit- 
uration. The  isolated  fibci-s  are  very  tine,  of  a  tolerably  re";ular  diamcler  from  one  end 
to  th©  other,  but  of- very  different  size.  The  interior  eanifl,  which  is  very  perceptible 
in  the  largest,  is  not  so  in  the  smaller  ones.  They  are  very  flexible,  cnrlini?  and  eiisp- 
ing  readily  ander  nu:eh!ini8m.  The  points  aro  rai-ely  sharp,  and  giadully  iHJComo  blon- 
der.   They  are  rounded  at  the  end,  or,  rather,  blunt. 

In  tests  of  strength  pine-apple  liber  exhibits  sui)erior  tenacity.  The 
fiber  from  Singapore  bore  a  strain  of  3o0  pounds  agaiust  2G0  pounds  for 
New  Zealand  tiax.  This  last  named  has  been  proved  equal,  and  in  some 
experiments  superior,  to  best  English  hemi>.  In  tho  Journal  of  the  Ag- 
ricultural Society  of  India,  vol.  iii,  p.  182,  there  is  a  record  of  a  rope  of 
pine-apple  fiber,  3j:  inches  in  circunilercnce,  standing  a  strain  of  5,700 
pounds  before  breaking  (refer  back  to  expei  iinent  with  plantain  fibei*, 
when  same-sized  rope  was  used,  under  head  of  Mumiyaradmaca).  Pine- 
apple fiber  is  much  valued  in  Bmzil. 

Bromelia  sylrcstris. — Wild  Tine-Apple. — This  is  also  known  as  ''  silk 
{TTftSS,"  of  British  Honduras.  It  is  the  Istle  and  Ixtle  of  Mexico,  and  the 
Fita  (incoiTectly  called)  or  Piunella  of  €enti*al  America.  The  plant  in 
Mexico  is  called  ''leohugilla.^^  This  plant  also  belonj^'s  to  the  pine-apple 
family,  and  is  widely  diffused  throughout  the  troj^ics,  j^rowinj?  every- 
where and  in  all  varieties  of  soil.  It  is  common  on  the  rocky  hills  of  tixe 
West  Indies,  and  particularly  Jamaica,  where  the  plants  are  used  as 
hedges  and  fences.  Its  leaves  are  steeped  in  water  by  the  nativ  es,  and, 
after  beating  with  a  wooden  mallet,  yield  a  strong  fiber.  It  is  in  oom- 
mon  use  for  cordage  on  the  island  of  San  Domingo,  and  is  favorably 
mentioned  by  Dr.  PaiTy  in  his  rei>ort.  The  leaves  from  which  the  fiber 
is  obtained  are  from  1^  to  3  inches  in  width  and  5  to  8  feet  long.  They 
are  quite  thin  and  are  lined  with  a  fine,  tough  fiber,  which  some  author- 
ities consider  a  superior  substitute  for  flax.  In  portions  of  Mexico  the 
Bromelia  is  cultivated  for  its  fiber,  which  is  desciibcd  as  very  line,  from 
G  to  8  feet  in  length,  and  from  its  fineness  and  toughness  commouly  nsetl 
in  belt-making  works.  It  also  finds  application  in  the  maunfacture  ot 
many  articles,  such  as  bagghig  for  baling  cotton,  wagon  sheets,  carpets, 
&c.,  besides  forming  a  valuable  material  for  making  cordage,  nets,  ham- 
mocks, and  similar  articles  of  common  use.  In  ]\Icxico  the  leaves  were 
formerly  subjected  to  the  slow  and  laborious  ]>rocess  of  Iian<l-scraping, 
and,  a«  large  (luantitles  of  the  fiber  wen*  used  annually,  suitable  nui- 
chinery  was  very  much  needed.  In  1875  this  want  was  supjdied  by 
native  invention,  so  that  now  ^-Istle"  fiber  is  produced  in  any  quantity 
and  in  an  economical  manner.  As  early  as  1830,  there  reached  the  port 
of  Vera  Cmz,  by  the  pass  of  the  San  Juan  alone,  over  188,000  i>ounds 
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of  dressed  fiber.  On  the  Isthmus  of  Tehuantepec  it  is  nsed  by  the 
natives  in  the  labrieation  of  thread,  cordage,  mats,  bagging,  clothing, 
and  for  hammocks,  and  the  tiber  is  sometimes  made  into  paper.  It  is 
also  manufactured  into  cloth  by  the  Spaniards,  for  hammocks. 

The  fiber  of  the  young  plants  is  fine  and  white,  though  necessarily 
short.  The  more  mature  the  plant  the  coarser  and  longer  the  fiber,  so 
with  this  knowledge  it  is  an  easy  matter  to  select  just  the  quality  of 
fiber  desired.  The  plants  are  armed  with  spines  ot  thorns — used  by  the 
natives  for  needles  and  jiins — though  these  disappear  in  cultivation. 

Specimens  of  Bromelia  tiber,  from  British  Honduras,  were  brought  to 
the  notice  of  the  Koyal  Society  of  Arts  in  1857,  and  from  examinations 
then  made — 

It  waa  ascertained  that  eacli  tiber  coutained  from  live  to  twelve  or  more  iilameiitsy 
held  to>i:ether  by  gummy  matter  capable  of  being  dissolved  by  proper  processes. 
Specimens  had  been  passed  over  the  comb  or  hackle  of  a  flax-miU,  and  had  been  pro- 
nounced by  the  most  experienced  flax  spinners  (of  England)  to  be  greatly  superior  to 
Russian  flax,  and  approaching  the  best  description  of  Belgian  in  capability  of  appli- 
cation to  the  finest  textile  fabrics. 

Squier  states'that  the  fiber  of  this  plant  is  probably  more  valuable  in 
every  sense  than  those  of  any  other  tropical  plant^  and  would  seem  to 
be  produced  more  readily  than  those  of  Agave  Skalana, 

Microscopically  the  fibers  of  Bromelia  differ  from  those  of  Anana»m 
mtiva.  *'The  interior  canal  is  much  more  ai)parent  and  the  walls  thinner. 
The  fibers  often  present  great  inequalities  in  the  diameter  of  the  same 
specimen  as  well  as  in  the  thickness  of  the  walls.'' 

Among  the  many  samples  of  bromeliaeeous  fibers  in  the  Museom 
there  are  several  examples  of  ''Caragua''  or  "Caraguata"  fiber  from  tiie 
Argentine  Eepublic,  which  are  fine,  white,  and  strong.  Royle,  in  a  work 
on  India  fiber-producing  plants,  mentions  Bromelia  KarataSy  or  the  "up- 
right-leaved wild  pine-apple,"  which  includes  the  "Caraguata*''  of  Pisa, 
and  is  common  in  South  America,  This  is  probably  a  variety  of  Brome- 
lia sylvestria. 

Dasylirion  (p'amimfolium, — ^Bear  Grass. — A  sample  of  the  fiber  from 
this  plaut,  without  locality  or  other  data  than  the  name  given  above, 
occuis  in  the  collection  of  the  department.  It  is  probably  of  Mexican 
origin,  as  the  plants  of  the  genus  are  found  in  that  country;  and  belong- 
ing, as  it  does,  to  the  Bromeliacete,  it  would  naturally  inhabit  a  tropical 
or  subtropical  climate. 

The  fiber  resembles  Ixtle,  is  about  2  feet  in  length,  fully  equi^  to  it 
in  strength,  though  in  color  it  is  darker,  due  very  likely  to  improper 
mode  of  preparation.  A  peculiarity  of  the  sample  before  us  is  that  the 
filaments  are  tilled  with  kinks,  as  though  the  fiber  had  been  folded  upon 
itself  a  number  of  times.  These  do  not  impair  the  strength,  however, 
the  breakage  point  coming  ofteuer  between  than  oh  the  "joints,"  as  the^ 
kinks  appear  to  l)e,  for  the  filament  has  no  stiffness  at  this  point,  and, 
held  in  the  hand  horizontally,  falls  by  its  own  weight  at  the  nearest  of 
these  points,  as  though  partially  severed.  The  plants  are  described  as 
having — 

Short  stems  and  dens<ely-crowded  linear  leaves  (which  fnmish  the  fiber),  drooping 
p,Ta<'«lull.y,  ami  generally  liavinp  a  little  brush-like  tuft  of  libera  at  the  point.  Irom 
uinitlst  these  leaven  the  liowcr  stalks  ribc  to  a  considerable  height,  the  upper  portion 
beiug  croAsded  with  a  donne  panicle  of  llowors. 

TiUanilsia  usneoides, —  Spanish  or  Southern  Moss. — ^This  plant,  so 
abundant  in  the  southern  portions  of  our  own  country,  is  a  native  of 
tropical  Auifniea,  gi*o\\iiig  in  profusion  in  Central  America,  West  In- 
dies, and  portions  of  South  America.  In  Brazil  it  is  used  by  the  country 
people  to  fill  mattresses,  ])illows,  cushions,  &c.,  and  it  i6  also  used  for 
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packing  glasAwai*e  or  iwrcelain.  It  is  largely  employed  in  the  arts  in 
tlie  United  States,  in  the  manntactiire  of  ''  vegetable  hau\"  and  forma 
an  admirable  substitute  for  curled  liaii*  for  ui)hol8tering  purposes. 

The  outer  cellular  portion  is  i-eraoved  by  steeping  the  plant  in  water, 
when  the  filaments  change  theii' color  from  gray  to  black,  and  in  appear- 
ance closely  resemble  "  hair." 

The  plant  is  allied  to  the  pine-apple,  belonging  to  the  same  fiwnily, 
though,  as  it  is  seen  in  Southern  forests,  i)endant  trom  the  branches  of  the 
trees  in  long  gray  tuft**,  it  has  far  from  the  appearance  of  bromeliaceous 
plants.  There  are  quite  a  number  of  patented  machines  and  processes 
for  the  preparation  of  the  Hber,  which  is,  of  course,  conducted  in  the 
South. 

19.— A^ttARYLLIDACE^. 

Agave  Amcricaiia. — Century  Plant. — In  America  the  plant  is  known  as 
the  American  aloe,  Carata  and  Pita;*  the  last  nauje  is  also  given  the 
fiber.  It  is  known  in  India  as  Cutihaler  nar  and  JBans-Keora  in  Hin- 
dostan. 

This  plant,  which  is  now  found  growing  in  many  parts  of  the  world, 
is  well  represented  in  the  department  collection.  It  gives  a  brilliant 
fiber  of  considerable  strength,  which  is  useful  for  many  purposes.  The 
Indians  of  Mexico  and  Arizona  use  it  for  saddle-cloths  and  cordage. 
The  '^saddle-cdoths"  are  not  woven,  but  are  merely  masses  of  fiber  of 
regular  thickness,  tacked  with  thread  at  regular  distances,  in  the  same 
manner  that  mattresses  are  secured  and  the  hair  kept  in  place.  In  the 
West  Indies  it  is  employed  by  the  negroes  for  making  cordage  ham- 
mocks and  fishing  lines,  and  in  Mexico  is  utilized  in  the  manufacture  of 
ropes  for  use  in  the  mines,  and  in  some  cases  for  the  rigging  of  ships. 
In  South  Am(^rica  it  has  even  been  used  for  large  cables.  Htimboldt 
mentions  a  bridge  in  Quito  with  a  span  of  130  feet  constructed  of  ropes 
of  Agave  fiber,  some  of  them  4  inches  in  diameter. 

The  name  Ptta  follows  it  to  Spain  and  Sicily,  where  it  is  used  for 
cordage  and  mats.  It  is  also  made  intp  paper  in  Mexico,  a  sample  of 
"Maguay  paper'' in  the  museum  attesting  its  value  as  apaperstuft^. 
The  sample  is  clear  and  white  and  of  fine  texture.  In  New  South  Wales 
"  it  produces  such  an  excellent  fiber,  of  such  strong  and  durable  quality,^ 
it  is  recommended  for  cultivation  for  its  fiber  alone,  particularly  as  "  it 
will  grow  in  almost  any  situation,  and  so  freely  that  under  favorable 
circumstances  it  will  flower  in  from  seven  to  eight  years."  • 

The  plant  is  so  well  known  lix)m  the  examples  to  be  met  with  in  our 
conservatories  that  a  description  seems  hardly  necessary;  however,  the 
leaves  are  from  3  to  6  feet  in  length,  are  tluck  and  fleshy,  and  formed  of 
hard,  pulpy  matter  intermixed  with  the  fibers;  they  are  armed  with  sharp 
spines,  both  at  the  point  of  the  leaf  and  along  the  margins. 

When  the  liber  is  extracted  by  hand  the  leaves  are  crushed  and  mac- 
erated in  water,  and  the  fibers  separated  from  the  parenchyma  by 
beating.  The  fiber  is  contained  in  roots  as  well  as  leaves.  Another 
plan  in  vogue  is  to  lay  the  long  leaves  uiK)n  a  board,  and  with  a  square 
iron  bar  ht*  Id  in  both  hands  tliey  are  scraped  until  all  the  juice  and  pulp 
are  pressed  out,  leaving  the  fiber  ready  to  be  cleaned. 

Within  late  years  improved  processes  of  separating  the  fiber  have 
been  invented,  which  will  doubtless  give  it  more  prominence  as  a  com- 
tnercial  product.    A  machine  for  the  mechanical  extraction  of  the  fiber, 

*  Bromclia  syh<:>itrls  is  »l3o  calk'd  ViUi  hy  sumo  authors,  though  the  minify  properly 
beloDi^.s  to  Ayacc  Aint:rhvna, 
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invented  in  1867,  lia«  been  patented  by  Carlos  de  la  Buqneni,  of  >>\r 
York  City,  and  in  the  latter  pai-t  of  the  year  ju8t  i>asisc<l  another  wa- 
ehine  was  brought  to  public  notice  by  Pedro  Sanchez,  ot"  Tabasco,  Mex 
ico. 

The  jilants  come  to  maturity  in  about  three  years,  thoujih  they  tlo  mt 
flower  for  ei.aht  and  sometimes  twenty  years. 

Among  other  uses  of  the  agave  it  is  employed  in  povtion.s  of  Souili 
ern  Europe  as  a  liedge  plant,  the  spiny  leaves  particularly  adaptinjj  it 
i'or  the  purpose.  Soap  m  also  manufactured  from  the  juice,  and  ilm 
liesh  leaves  cut  in  slices  are  occasionally  used  as  food  for  ciittle.  Tlie 
most  important  )>roduct,  however,  is  the  sap,  which  forms  an  intoxicat- 
ing liquor  known  as  ptilqmy  from  which  a  kind  of  brandy  is  manufact- 
ured, as  a  farther  product,  known  as  Aguardiente  de  Magiiay, 

Dr.  Forbes  Koylc  states  that  the  India  Pita  has  been  found  superior 
in  strength  to  either  coir,  jute,  or  sunn  hemp.  In  a  trial  of  strength 
near  Calcutta,  the  tests  wore  made  with  ropes  one  fathom  long  and  tl^ 
inches  in  circumference,  with  the  following  results:  The  agave  or  pita 
broke  in  a  strain  of  2,519^  pounds;  coir,  2,175  pounds;  jute  2,45G| 
pounds,  and  sunn  hemp  2,200.^  pounds.  •  An  experiment  with  Kussian 
hemp  and  pita,  the  first  named  broke  with  100  pounds'  weight,  and  the 
latter  with  270  i>ounds.  These  experiments  show  the  great  strength  of 
the  liber,  which,  is  worthy  of  more  extended  cidtivation  and  employment 
in  the  arts. 

Agave  fiber  is  com])ose<l  of  quite  large  filaments,  white,  brilliant,  stitf, 
and  light  (in  weight).  They  are  easily  separated  by  fiiction,  while  at 
the  same  tmie  preserving  their  stiffness. 

Yetillart  states  that,  viewed  with  the  microscope,  the  isolated  fibers 
are  short,  with  slender  walls,  and  very  large  central  cavity-.  They  are 
swollen  in  the  middle,  and  terminate  in  a  point,  the  most  frequent  form 
of  whicli  is  that  of  a  spatula  blade.  They  are  sometimes  lobed  or  bifur- 
cated, and  the  thickness  of  the  walls  varies  in  the  same  fiber.  It'is  very 
irregular,  the  exterior  profile  undulated  or  toothed  to  the  extremity. 

The  peasant  women  of  Fayal  emjdoy  the  fiber  of  the  "  bitter  aloe"  iu 
the  manufacture  of  the  celebrated ''  Fayal  lace,''  which  has  brought  such 
high  prices  in  Paris,  where  the  greater  portion  of  this  delicate  fabric  is 
sold. 

In  the  museum  of  the  dei)artment  there  is  a  complete  series  of  the  lU*- 
tides  in  the  fabrication  of  which  this  fiber  is  employed.    There  are  about 

Jwenty-five  women  only  on  the  island  capable  of  producing  this  delicate 
abric,  its  manufacture  requiring  practice  from  childhood. 

Fine  samples  of  agave  fiber  were  secured  at  the  Centennial  Exhibi 
tion  from  !New  South  Wales  and  Victoria.  Dr.  Guilfoyle  states  that  in 
the  last-named  locality  "the  plant  is  of  quick  growth,  and  thrives  ex- 
ceedingly w^ell." 

Agave  Sisalana, — ^Mexican  gmss,  Sisal  hemp. — Also  called  gra^s  hemi». 
It  is  the  CabnUu  of  Central  America,  and  the  Losquil  Henequen  or  Jenc- 
quen  of  Yucatan,  and  produces  the  fiber  known  as  Sisal  hemp. 

This  species  of  agave  is  not  so  widely  known  as  the  preceding,  as  its 
cultivation  seems  to  be  confined  to  the  new  world,  particularly  the  West 
India  Islands,  Yucatan,  and  Central  America.  Dr.  n.  Penine  inli*«> 
duced  it  into  Florida  in  1838,  together  with  the  Agave  Arnericanu,  auJ 
the  records  of  his  experiments  are  among  the  chief  sources  of  informa 
tion  regarding  the  plant  and  its  uses.  The  full  and  complete  collectioii 
of  Dr.  PeiTine  is  most  carefidly  preserved  in  the  museum  of  this  depart- 
ment,  having  been  received  from  the  National  ^luseum  a  few  years  ago. 
^    The  native  metUod  of  extracting  the  fiber  is  slow  and  laborious.    Jt 
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i«  accomplished  by  means  of  rude  wooden  implements,  two  examples  of 
which  are  preserved  in  the  museum.* 

The  tirst  of  these  is  a  thin  strip  of  wood,  2  feet  in  length  by  5  inches 
wide,  notched  like  a  boot-jack  at  one  end,  the  points,  however,  being 
made  very  sharp.  With  this  the  leaf  is  split  into  shreds,  and  afterwanls 
is  scraped  with  the  second  instrument,  a  piece  of  very  hard  wood,  2  feet 
long,  shaped. with  three  sides,  giving  it  a  triangular  appearance,  and 
forms  three  sharp  scraping  edges.  Upon  the  two  ends  handles  are 
formed,  and  the  implement  is  used  in  the  same  manner  as  a  currier's 
shaving-knife. 

A  chemical  process  which  dissolves  the  green,  fleshy  parts  of  the 
leaves,  leaving  the  fiber  intact,  ready  for  washing,  has  also  been  em- 
ploy eil. 

lu  Yucatan  the  two  varieties  of  the  fiber  are  distinguished  as  the 
Yashqui  henequen^  which  produces  the  best  quality,  and  the  iSacqui  hene- 
qtien^  which  gives  the  greatest  quantity.  It  is  worked  by  machinery, 
and  from  July,  1875,  to  June,  1876,  Yucatan  produced  22,000,000  iwunds 
of  Hencquen  fiber,  18,000,»»00  pounds  of  which  were  sent  to  British 
l)ort8.  The  remainder  was  sent  to  Cuba  and  Mexico.  I  am  unable  to 
give  the  figures  as  to  the  American  imi>ortation  in  late  years,  but  the 
amount  must  be  considerable,  as  the  fiber  is  now  in  high  favor  as  a  cord- 
age material,  manufacturers  claiming  that  it  has  been  growing  better 
and  better  each  year  in  quality.  A  few  figures  are  given  in  the  latter 
part  of  the  flax  and  hemp  report,  under  the  heading  "  Other  fibers,'* 
which  will  give  some  i<lea  of  the  amount  consumed  at  present  in  this 
country.  A  recent  report,  published  in  Yucatan,  gives  the  following 
figures : 

Taking  li^  pounds  of  fiber  for  the  yearly  production  of  each  Heneqneu  plant,  we 
come  to  the  conclusion  that  at  present  there  are  more  than  18,000,000  of  plants  under 
coltivation.  For  this  number  of  plants  over  420  scraping-wheels  are  in  operation. 
Uioved  by  229  steaui-en^'iues,  with  a  force  of  1,732  horse-power,  and  30  wheels  moved 
by  animal  power.  Each  scraping-wheel  cleans  daily,  on  an  uverago,  300  pounds  of 
fiber ;  so  the  450  wheels  in  existence  do  not  work  at  present  1G3  days  in  the  year. 

It  is  estimated  that  in  Yucatan  alone  a  capital  of  over  $5,000,000  is 
invested  in  this  industry. 

A  peculiarity  of  this  fiber  is  that  it  resists  the  action  of  dampness  for 
a  gi-eater  length  of  time  than  hemp  or  similar  fibers,  which  makes  it 
very  desirable  in  the  manufacture  of  cable-ropes,  &c.,  used  in  the  rigging 
of  ships. 

In  the  Annual  Keport  of  this  department  for  18G9,  inx^ii  257,  there  is 
an  article  on  "  Jenequen,  or  Sisal  hemp,^  to  which  the  reader  is  referred 
for  details  of  cultivation  and  preparation,  though  the  article  was  doubt- 
less written  before  the  introduction  of  steam-mills  and  machinery,  as 
the  native  mode  of  treating  the  fiber  only  is  described.  1  will  ciuote 
but  a  ])aragraph  from  this  report  in  reference  to  the  cultivation  of  "  Jen- 
e<iuen,^  or  Henequen,  in  the  United  States: 

There  is  little  doubt  that  veiy  considerable  tracts  of  land  in  our  own  (tuU'  .Stales 
would  be  found  suited  to  the  productiouof  t/rnr^Mcn,  and  the  iutrodnctiou  ol's4»  inipor- 
tanl  an  nj^ricultural  staple  would  be  the  more  desirable  for  the  reasou  that  and  huwl, 
s«>  sinj;ularly  adapted  for  raising  SivSal  hemp,  would  never  Justify  tho  lo:isi  oiiihjy  in 
nu>ney  or  labor  for  the  raising  of  any  other  crop. 

Samples  of  Sisal  hemp  leaves,  fiber,  and  fine  cordage  weio  br»ui-lii 
by  Dr.  Farry  from  Santo  Domingo  and  deposited  in  the  museum.  The;. 
saii»ple-s  are  very  tine,  and  exhibit  the  strength  and  beauty  of  rhib  tibor. 

Fotii'iToya  giganiea, — Giant  Lily. — ^This  is  also  the  Cahovja^  or  Cahuja, 

*  These  were  also  pretjented  to  the  department  with  the  Perriue  ooll«utiou. 


Digitized  by 


Google 


548         EEPORT  OF  THE  COMMISSIONER  OP  AGRICULTURE. 

of  the  West  Indies  and  South  America.  The  plant  is  closely  allied  to 
the  agaves,  and  is  found  throughout  tropical  America.  It  grows  in 
Algeria  and  Natal,  and  is  said  to  be  common  in  St.  Helena.  It  has  also 
been  introduced  into  Madras,  and  in  Australia.  It  is  of  moderately 
quick  growth,  and  attains  great  perfection.  Like  the  agaves,  the^ 
plants  have  long-lived  massive  stems,  immense  fleshy  leaves,  and  produce 
their  flowers  after  many  years  upon  tall  central  stems  in  pyramidal, 
candelabra-like  form. 

The  fiber  is  very  similar  to  that  of  the  agave,  and  indeed  is  some- 
times called  Pita,  particularly  in  South  America.  In  Brazil  it  is  called 
Peteria,  and  is  described  as  "a  white  fiber,  of  a' silken  luster,  but  of 
little  tenacity."  In  Venezuela  it  is  called  Cocuisa.  Dr.  Ernst,  in  tlie 
catalogue  6f  the  Venezuelan  Department  (Exhibition,  187G),  states  that 
the  fiber  is  very  stmng,  and  is  used  for  cordage  and  gunny  bags.  It  is 
prepared  in  the  same  manner  as  Sisal  hemp.  Samples  of  the  Venez- 
uelan specimens* are  dyed  in  aniline,  to  show  that  it  will  take  color. 

I  was  shown  a  sample  of  fiber  this  winter,  sent  to  a  New  York  mana- 
fiacturer  from  one  of  the  West  India  Islands,  which  I  am  quite  sure  was 
from  the  Fonrcroya.  When  received,  the  manufacturer  was  delighted 
with  it,  and  at  considerable  expense  sent  down  an  agent  with  machiueiy 
to  prepare  it  for  cordage  manufacture.  From  causes  not  explained,  iw 
results  were  attained  by  this  venture,  and  the  one  specimen  only  re- 
mained— a  costly  monument  to  an  unsuccessful  fiber  exi)eriment,  or, 
perhaps,  to  misi)laced  confidence.  But  this  does  not  detract  from  th& 
value  of  the  fiber  in  question,  and  shows,  if  the  sample  was  Fourcro^ 
that  the  fiber  was  considered  worthy  of  utilization. 

Fourcroya  Cubensis. — Samples  of  fiber  from  this  plant,  closely  redou- 
bling the  preceding,  were  brought  from  Santo  Domingo  by  Dr.  Pany. 
The  plant  is  met  with  in  limited  districts,  and  ^'the  large^  fleshy  leaves 
yield  the  fine,  white  fiber  so  extensively  used  in  the  manufacture  of 
ropes.''  These  specimens  are  preserved  in  the  museum,*together  wifli 
a  sample  receiv^  from  Queensland  (Exhibition,  187t>),  under  the  naine 
'<  Cuba  hemp." 

Boryanthes  exeelsa, — Spear  Lily. — Habitat .  East  A ustralia.  This  filw 
was  met  with  in  the  New  South  Wales  and  Victorian  collections  received 
with  the  Australian  exhibit  (Exhibition,  1876).  The  plant  is  '-a  tall, 
straight  stem,  20  feet  high,  springing  from  an  aloe-like  tuft  of  broadly 
ensiform-spreading  basal  leaves,  the  stem  itself  clothed  with  mucli 
smaller  a|)pres8ed  ones."  The  stem  terminates  in  a  bulky  flower-head 
composed  of  crimson  fiowers.  It  is  sometimes  met  with  in  cultivation. 
According  to  Guilfoyle,  who  has  prepared  its  fibers  experimentally,  the 
leaves  are  a  complete  ma«s  of  fiber  of  great  strength,  fit  for  strong 
ropes,  matting,  cordage,  &c.  It  can  also  be  employed  in  paper-making, 
with  good  results.  It  is  of  moderately  quick  growth  in  Victoria.  The 
specimen  has  not  been  thoroughly  pre])ared,  as  some  of  the  filaments 
are  quite  white,  while  the  majority  aie  a  rust  red.  They  are  stiff  but 
tine,  the  white  fibers  being  smooth  and  glossy.  In  strength,  the  sample 
before  me  is  considerably  below  the  average  of  fibers  in  this  family. 

20.— Palmacb^. 

We  now  come  to  a  group  of  plants,  many  of  which  are  fil>ei'  prodiK^ 
ing.  and  some  of  them  of  great  celebrity. 

The  palms  are  found  in  tropical  countries  in  all  portions  of  the  woild, 
and  are  among  the  most  useful  plants  to  man  in  the  whole  vegetable 
kiiiodom.    8ome  of  the  fibei-s  derived  from  them  ai-e  of  great  strength, 
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and  one  m  particular,  that  of  the  cocoa  palm,  most  valuable  as  a  com- 
mercial pnxhict. 

Cocos  nuoiftra, — The  cocoa  palm. — The  fiber  of  this  palm  is  known  to 
commerce  as  Coir^  Kair^  and  Cocoa  fiber.  Its  names  are  as  various  as 
the  couiftries  in  which  it  grows.  Among  the  forty  or  more  ap|)ellations 
that  have  been  used  to  designate  it,  the  following  may  be  given  as  the 
inost  liable  to  be  met  with.  In  the  Malay  Archipelago  it  is  called 
Anoer;  IMai  soi,  in  Borneo;  KelpOj  &c.,  Java;  Joiczhindie^  Arabia; 
NarkoU  ^asil^  &c.,  Bengal;  Oteri^  New  Guinea;  Sinlo-Kawa,  Japan; 
Xadi  Nali  or  Nari  Kera,  Sanscrit,  &c. 

There  is  hardly  a  tropical  country  on  the  face  of  the  globe  where  the 
cocoa  palm  does  not  flourish,  and  it  is  imfiossible  to  ascertain  its  native 
country,  though  it  is  thought  to  be  indigenous  in  some  part  of  Asia,  per- 
haps Southern  ludia. 

In  the  Coromandel  and  Malabar  districts,  and  in  the  adjacent  islands, 
it  grows  in  the  gi^eatest  luxuriance,  preferriug  the  sandy  and  rocky  sea- 
shores to  the  higher  country,  though  it  is  often  found  some  distance 
inland.  It  in  common  in  Africa,  and  abounds  in  America  and  in  the 
West  India  Islands.  Dr.  Parry  found  it  plentifully  on  the  island  of 
Santo  Domingo,  where  it  forms  groves  on  the  sandy  beaches  at  the  out- ' 
let  of  mountain  streams,  and  bears  fruit  abundantly. 

Its  extensive  geographical  distribution  i8  accounted  for  by  the  fact  of  the  tree  grow- 
ing in  such  clos4  proximity  to  the  sea,  that  the  fruits  falling  on  the  beach  are  washed 
away  by  the  waves  and  afrerwards  cast  upon  some  far  distant  shore,  where  they 
readily  vegetate.  It  is  in  this  way  that  the  Coral  Islands  iu  the  Indian  Ocean  have , 
been  covt*red  with  these  palms. 

The  fiber  of  the  cocoa  palm  is  contained  in  the  husk  or  rind  of  the 
nut,  which  is  corajiosed  of  a  mass  of  Coir,  as  tlie  separated  fiber  is  called. ' 
The  husks  are  removed  by  forcing  the  nuts  upon  sharp  iron  or  wooden 
spikes  fixed  in  the  ground,  one  man  being  able  to  remove  the  husks 
from  1,000  nuts  daily.  The  proper  time  for  cutting- the  fruit  is  in  the 
tenth  month,  as  the  fruit  must  not  be  allowed  to  get  thoroughly  ripe,  as 
the  fiber  becomes  coarser  and  more  difiicult  to  twist,  and  must  remain 
longer  in  the  soaking  juts,  which  is  a  disadvantage,  as  the  fil>er  is  ren- 
dered darker.  These  pits  in  some  of  the  islands  are  merely  holes  in  the 
sand,  and  the  nuts  lie  under  the  influence  of  salt  water  a  year,  kept  from 
floating  away  by  large  stones  placed  over  them.  Sometimes  the  nuts 
are  soaked  iii  fiTshwater  tanks,  and,  as  the  water  is  not  changed,  it  be- 
comes, in  time,  very  foul  and  dark  colored,  which  affects  the  color  of  the 
coir.  After  soaking,  the  fiber  is  readily  extracted  by  beating.  Fresh 
water  is  said  to  weaken  the  fiber,  and  in  fact,  too  long  soaking  will 
proiiuce  this  result  in  any  event.  The  coir  from  the  islands  of  Kada- 
mat,  Kelton,  and  Ohetlat^  in  the  Laccadives,  is  said  to  be  of  the  best 
description,  and  the  manufacture  into  cordage,  is  done  entirely  by  wo- 
men. After  it  is  taken  from  the  pit  and  sutiiciently  beaten,  the  extra- 
neous matter  is  separated  from  the  fibrous  portion  by  rubbing  between 
the  hands.  After  it  is  thoroughly  cleaned,  it  is  arranged  into  a  loose 
roving,  preparatory  to  being  twisted,  which  is  done  in  a  Very  ingenious 
manner  between  the  palms  of  the  hands,  so  that.it  produces  a  yam  of 
two  strands  at  once.    (Samjiles  of  this  can  be  seen  in  the  museum.) 

Three  large  coast  cocoa-nuts  will  yield  1  pound  of  coir,  measuring 
about  130  feet,  wh^^reas  10  small  inland  nuts  are  required  for  1  pound, 
but  it  will  give  over  200  feet.  Two  i>ounds  of  such  yaiu,  averaging  from 
70  to  75  fathoms,  are  made  up  into  sootiea^of  which  there  are  14  in  a 
bundky  averaging  about  a  waund  (28  pounds).  A  Mangalore  candy 
(500  x»ounds)  will  thus  be  the  produce  of  5,600  nuts,  and  should  contain 
20,000  fathoms  (120,000  fe«t)  of  yarn. 
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Coir  fiber  is  used  by  the  Spaniards  of  the  South  Seas  instead  of  oak- 
um for  calling  their  vessels,  and  it  is  chiiiued  that  it  will  never  rot 
Coiirse  cloth  is  sometimes  niiule  ft*om  the  fiber,  which  is  used  for  sails. 
The  ]>rincii)al  use  of  coir,  however,  in  the  commercial  world,  is  for  oord- 
aco  and  mattin;:^.  '*  The  character  of  coir  hfis  long  been  establishetl  in 
tiie  P]ast,  and  is  now  in  Europe,  as  one  of  the  best  materials  for  cables, 
on  account  of  its  lightness  as  well  as  elasticity.''  Ships  furnished  with 
coir  cables  have  been  known  to  ride  out  a  storm  in  security  while  the 
stix)nger  made,  but  less  elastic,  ropes  of  other  vessels  snapped  like  pack- 
thread. Coir  cables  were  used  extensively  in  the  Indian  Sea«  until 
chain  cables  were  introduced.  It  is  rougher  to  handle  and  not  so  neat 
looking  as  hemp  rigging,  but  is  well  suited  to  running*rigging  where 
lightness  and  elasticity  are  desired,  as  for  the  more  lofty  sheets ;  it,  how- 
ever, is  too  elastic  for  standing  rigging.  In  vessels  of  <>00  tons  it  ifi 
generally  used  for  lower  rigging. 

Coir  fiber  api)eai*s  in  the  form  of  large,  stiff,  and,  as  has  been  stated, 
very  elastic  filaments,  each  indi\idual  of  which  is  round,  smooth,  very 
clean,  resembling  horse  hair.  It.  possesses  a  remarkable  tenacity  and 
curls  easily.  Its  color  is  a  cinnamon  brown.  These  filaments  are  bun- 
dles of  fibers,  which,  when  treated  with  the  alkaline  bath  and  ground 
in  a  mortar,  are  with  difficulty  separated  by  the  needles  for  microscopic 
examination. 

The  individual  fibers  arc  short  and  stiflf,  tlieir  walls  very  thick,  notwithstanding 
which  this  thickness  does  not  e(iual  the  size  of  the  interior  canal.  The  snrfaee  do« 
not  appear  smootli ;  it  is  often  sinnons  and  the  profih*  appears  dentate!.  The  diam^ 
ter  is  not  very  re;j5nlar.  Ulie  points  terminate  suddenly  and  are  not  sharp.  The  walls 
appear  broken  in  places  as  tl"  they  were  pierced  with  tibers,  eon^siwuding  with  the 
lissurea  of  the  sections. 

Tests  of  coir  conlage,  by  Dr.  Wight,  gave  the  following  results: 
Hibiscm  cannablnits  broke  with  190  pounds  strain,  coir  broke  with  224 
pounds,  but  bowstiing  hemp  (^^anseviera  zeylanica)  required  a  strain  of 
ol(]  pounds  to  break  it  In  another  series  of  experiments,  made  at  the 
office  of  the  maiiue  board  in  Calcutta,  plain  coir  stood  a  strain  of  823 
pounds,  when  a  remarkably  fine  sami>le  of  Euroi>ean  hemp  stood  1,967 
pounds.  In  this  test  the  coir  stood  No.  12  in  sti-ength  and  i^o.  1  in 
elasticity,  stretching  32  inclies  against  9J  inches  for  the  hemp.  Unfw- 
tunately  the  length  of  rope  was  not  given,  thoiigli  its  size  was  1^  inches 
in  circumfei^nce. 

The  cocoa  palm  has  other  uses  than  for  food  and  fibers,  which  are  of 
sufficient  interest  in  connection  with  its  t>extile  uses  to  briefly  mention. 
The  cocoa-nuts  are  sometimes  used  for  illuminating  purposes,  to  light 
roads,  and  an  excellent  charcoal  is  yielded  by  the  burnt  shells.  These 
in  their  entire  state  are  manufactured  into  a  great  variety  of  vessels  for 
household  use.  The  tree  itself  is  used  in  the  maun  Picture  of  small  boats, 
frames  for  houses,  rafters,  spear-handles,  furniture,  and  fancy  articles  of 
different  kinds.  It  is  exported  under  the  name  of  porcui)ine-wood.  "  The 
(yingalese  split  the  fronds  in  halves  and  plait  the  leaves  so  nicely  as  to 
make  excellent  baskets,  and  they  form  the  usual  covering  of  their  huts, 
as  well  as  the  bungalows  of  the  Europeans.''  These  drie-<i  fmnds 
iilso  furnish  fuel  and  are  used  for  torches,  or  they  are  made  into  bi-ooms 
by  tying  the  mid- ribs  together.  The  leav(\s  furnish  mats,  caskets,  and 
screiMis,  and  combs  are  made  from  tlie  mid-rib  of  the  leaflets  in  the 
i'l  iendly  Isles.  Mats  are  also  made  of  the  cocoa-nut  leaf  cut  out  of  the 
hiVAvt  of  the  tree,  which  are  described  of  fine  (piality,  and  used  in  the 
Lacctadive  Islands  as  sails  for  their  boats.  A  downy  fiber  is  also  taken 
trom  the  plant,  which  is  used  to  staunch  the  blood  in  wounds  alter  the 
manner  of  lint. 
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Oocoa-mit  oil  is  ono  of  the  best  known  products  of  Uie  palm,  especially 
UH  it  is  employed  in  the  manufacture  of  stearine  candles.  In  the  East 
it  ib  emplo.ved  as  lamp-oil,  and  also  for  auointin«:  the  body.  Fifteen  co- 
coa nuts  produce  al)out  two  quarts  of  oiL  The  drink  known  as  toddy  or 
l)alm-wine  is  derived  fi-om  the  flower  spathes  before  they  have  ex- 
panded. It  is  also  distilled,  and  produces  an  iutoxicatiag  liquor  or 
arraeJc,  It  is  also  made  into  vinegar,  or,  if  it  is  not  allowed  to  ferment, 
may  be  made  to  yield  jaggenj  or  sugar,  which  is  brown  and  coarse. 

We  have  thus  hastily  indicated  some  of  the  uses  of  this  most  inter- 
esting and  valuable  of  plants,  which  furnishes  to  commerce  a  most  useful 
lil>er,  and  to  the  natives  of  many  lands  food,  drink,  raiment,  house, 
household  articles  and  utensils,  besides  supplying  their  wants  in  many 
other  ways. 

The  collection  of  the  department  contains  a  full  series  of  coir  in  the 
various  stiiges  of  preparation,  as  the  husk,  the  loose  fiber,  yarn,  rope, 
matting,  brushes,  and  coir  ''curled  hair"  used  for  upholsteiing.  It  is 
much  esteemed  in  India  for  stuffing  mattresses  and  cushions  for  couches 
and  sadiUes.  Very  little  ''coir''  is  at  present  imported  into  the  United 
States.  An  interesting  fiber  specimen  is  a  network  of  fibers  taken  from 
the  p<'tiole  of  the  leaf.  As  seen  upon  the  tree  at  the  bases  of  the  young 
fronds,  it  is  beautifully  white  and  transparent,  but  at  maturity  it  be- 
comes tough  and  coarse,  and  of  the  same  color  of  coir.  It  may  be 
stripped  off  in  large  pieces,  and  the  fibers  are  so  straight  and  cross  each 
other  so  regularly,  they  are  used  to  strain  cocoa-nut  oil  or  palm- wine. 

Cocos  crupa, — Coroja  Palm. — I  am  not  certain  as  to  the  name  of  the 
plant  from  which  this  sample  of  liber  was  obtained.  It  was  received 
from  the  West  Indies  through  the  Interior  Department,  under  the  name 
Coracco  or  Corojo  Palm.  Two  varieties  of  Corqjo  are  given  in  the  cata- 
logue of  M.  Bernardin,  the  "  Corojo  de  la  tena^  from  the  West  Indies, 
stated  to  be  Cocos  crispa^  and  the  Corojo^  CorozOy  or  Cocoyal  from  Cen- 
tral America,  without  name.  Squier  states  that  the  Corosal,  Coyal,  or 
Corojo  palm*  abounds  in  dry  and  rocky  locations  in  Central  America 
and  Cuba,  and  some  other  ])oitions  of  tropical  America.  It  is  described 
as  a  tree  20  feet  high,  producing  a  large  cluster  of  nuts,  with  a  hard 
shell,  which  .Yields  an  oil  similar  to  that  of  the  cocoa-nut.  The  trunk 
and  leaves  of  the  coyal  are  armed  with  long,  narrow,  hard  spines.  "The 
leaves  iire  lined  with  a  long  and  excellent  fiber  called  Pita  de  Corojo^  from 
which  ropes  and  cords  are  manufactured.  The  fibers  are  equal  to  those 
of  Henequen,  from  which  they  can  hardly  be  distinguished." 

The  fibers,  as  examined,  present  a  ribbon-like  form,  flat  and  smooth, 
and  as  thin  as  paper.  By  rolling  between  the  hands,  this  ribbon  breaks 
uj>  into  innumerable  filaments,  some  of  them  of  great  fineness,  though 
when  viewed  with  a  magnilying  glass  are  found  to  be  quite  irregular  in 
size,  and  not  altogether  smooth. 

It  might  prove  a  valuable  liber  for  cordage,  though  a  tlrawback  (in 
the  specimen  examined)  is  the  presence  of  little  spines,  doubtlt\ss  those 
nientioued  by  JSquier,  which  are  as  sharj)  as  needles,  and  half  an  inch 
in  length.  They  are  not  reiidily  seen,  but  by  grasping  a. handful  oi'  tlio 
fiber  ia  the  hand,  they  make  their  presence  known  with  paiuM  smety. 

As  to  the  liber  being  "equal  to  Uenequen,  i'rom  which  it  can  hardly  be 
distinguished,-'  the  present  fiber  is  far  superior  in  point  of  strength  to 
any  other  fiber  in  the  museum,  and  in  point  of  resemblance  is  in  no  re- 
spect like  it,  either  in  color,  texture,  Oi*  general  ap])earaTi('e.  Its  tensile 
sU'eugth  with  a  lateral  strain  is  simply  enormous :  by  giving  the  fiber  a 
sharp  twist,  however,  it  parts  more  easily. 

*  This  is  another  illtUitration  of  the  manner  in  which  native  names  are  multiplied. 


Digitized  by 


Google 


552         KEPORT  OP   THE   COMMISSIONER   OP  AGRICULTURE. 

A  juice  is  extracted  from  tbe  pulpy  heart  of  the  trunk  of  the  Corojo, 
which,  when  fermeuted,  becomes  int<)xicatin<r,  like  the  Ma^uay.  Tbia 
pulpy  heart  is  also  fed  to  cattle  iu  time^  of  drought  when  other  vegeta- 
tion is  destroyed. 

Attaleafunifera.^^fonk&y  or  Para  Grass.— This  palm  is  indigenous  in 
South  America,  and  in  Brazil  is  known  by  the  name  Pissaba.  Iu  Vene- 
zuela it  is  called  C  hiquechique. 

The  species  of  the  genus  AttaJca  are  all  lofty  trees,  with  large  pinnate 
leaves,  and  yielding  large  clusters  of  nuts.  Those  of  A./inii/ei-a  are  known 
as  Coquilia  nuts.  The  stem  of  the  tree  rises  to  a  height  of  20  to  30  feet, 
and  is  straight  as  an  arrow.  From  the  top  ot  this  springs  a*  tuft  of  piu- 
nated  fronds  or  leaves,  often  20  feet  in  length.  The  tiber  is  derived 
from  the  decaying  of  the  cellular  matter  at  the  base  of  the  leaf  stalks, 
liberating  the" long  filaments  in  large  quantities,  where  it  hangs  in  tufts 
often  or  twelve  feet  in  length.  It  is  used  very  largely  on  the  Amazon 
for  cordage  and  for  brooms.  Its  principal  export  is  to  France  and  Eng- 
land, where  it  is  made  into  brushes  for  sti'eet-sweeping  machines— chiefly 
ill  London  and  Paiis.  It  is  one  of  the  jirincipal  branches  of  commerce 
between  Soutli  America  and  the  European  markets,  eight  hundred  tons 
having  been  exported  to  England  alone  in  one  yeai\ 

The  filaments  of  this  fiber  are  exceedingly  coarse,  stiff,  and  wiry,  but 
smooth  and  round.  It  is  quite  strong  when  subjected  to  lateral  strain^ 
but,  bent  sharj^ly,  is  found  to  be  quite  brittle,  and  breaks  with  ease.  Its 
color  is  a  dark  reddish-brown,  and  the  woo<ly  interior  is  cinnamon-cid- 
ored. 

A  bale  of  fiber,  together  with  a  number  of  brooms  made  from  it,  ftir 
household  -use,  was  received  from  the  Brazilian  Commissioners  (Exhi- 
bition, 1876).  Samples  of  cordage  were  also  received  with  the  Vene- 
zuelan collection,  called  Cahle  de  lUo  Xegro.  These  cables  are  made  in 
200-feet  lengths,  and  cost  85  cents  to  $1.40  per  inch  of  circunrference. 
That  is  to  say,  a  cable  200  feet  long  and  3  inches  in  circumference  would 
be  worth,  at  $1  i)er  inch,  $3.  The  cordage  is  durable  and  light;  swims 
on  the  surface  when  placed  in  water. 

Oreodoxa  rcfm, — "  Palma  real,''  of  West  Indies. — Six  sj^ecies  of  palms 
belonging  to  the  genus  Oreodoxa  are  desciibed — all  nati\  es  of  tbe  West 
Indies  or  tropical  America.  Dr.  Parry,  who  brought  the  museum  speci- 
mens from  Santo  Domingo,  says  the  large  sheaths  of  the  leaves  supply 
material  for  thatching,  and  lining  the  sides  of  houses.  It  is  also 
used  for  floor  matting  and  coarse  baskets.  The  external  ring  of  hard 
-woody  fibers  on  the  main  stem  is  pressed  out  into  thin  sh<  athing  boards. 
The  fiiiit  of  the  species  is  in  common  use  on  the  island  fur  feeding  hogs 
and  cattle. 

Caryota  urem. — ^The  Jaggery  Palm. — Sanijiles  of  fiberfrom  this  palm, 
as  well  as  tow  prepared  from  it,  w  ere  received  i'roni  the  Philij)]>iue  Islands 
and  from  Victoria,  the  latter  prepared  by  Dr.  (luilt'oyle.  The  tree  is  a 
native  of  Ceylon,  and  thrives  in  many  parts  of  India,  as  Malabar,  Ben- 
gal, and  Assam.    It  is  also  indigenous  in  Northern  Australia. 

In  Malabar  it  is  called  Ecimimnnakj  and  the  Cingalese  name  is  KHtul 
or  Kittooh  It  is  a  beautiful  tree,  growing  to  a  heii^ht  of  GO  feet^  and  is 
suimounted  by  an  eleciant  crown  of  graceful  curved  leaves.  The  ti-ee 
is  a  foot  iu  diameter.  The  fiber,  which  is  black  and  very  coarse,  is  used 
for  making  ropes,  brushes,  biooms,  basket:^,  &c.,  and  a  woolly  substanoe 
or  scurf  scraped  Irom  the  leaf  stalks  is  used  for  calking  boats,  1 1  is  also 
extensively  used  in  machine  brushes  for  polishing  linen  and  cotton  yarus, 
for  cleaning  llax  tiber  after  it  is  scutcueil,  for  brushing  velvets,  and  other 
aimil^f  purposes.    In  Ceylon  the  black  liber  is  manufactured  into  xo^% 
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of  proat  strenjitb  and  dm  ability,  which  are  used  fortyinf?  elephants.  It 
is  lM)th  iv«:idar  and  conipac^t,  and  its  manufacture  exhibits  considerable 
skill.     In  Australia,  Dr.  (iuilfovle  says,  it  is  use<l  for  making  pai)er. 

The  fiber  is  Inownish  black,  the  filaments  straight  smooth  and  glossy. 
It  exhibits  considerable  tenacity,  and  will  bear  twisting,  as  the  fiber  is 
somewhat  elastic.  Some  of  the  filaments  resemble  horse-hair  very  closely, 
and  driiwu  between  the  thumb  and  nail  of  the  fore-finger  curl  as  readily 
as  c<»ir. 

This  palm  is  most  useful  to  man,  however,  by  yielding  palm  wine, 
which  is  obtained  from  \he  tiower  stalks.  From  this  sugar  is  manufact- 
nre<l  in  lar^e  quantities,  this  and  two  other  species  of  palm  supplying 
the  whole  auiount  of  sugar  used  in  Ceylon. 

The  central  or  pithy  portion  of  the  stalk  yields  a  farinaceous  product 
equal  to  the  be^t  sago,  which  the  natives  use  for  food  in  the  place 
of  bread,  or  boiled  into  thick  gniel.  The  ftiiits  are  reddish  berries  about 
the  size  of  nutmegs,  and  have  a  thin,  yellow,  acrid  rind. 

Chamccrops  (si)ecies). — Palmetto. — ^The  Palmetto  is  only  represented  in 
the  Museum  by  samples  of  its  fan-like  leaves  and  simple  stalks,  which 
are  very  tough,  and  are  capable  of  being  formed,  when  si)lit,  uito  bas- 
kets, coarse  cordage,  and  a  variety  of  objects.  There  are  specimens  of 
paper  in  the  collection  made  from  the  leaves  of  a  8i>ecies  of  Palmetto 
growing  in  Floiida.  The  saw  palmetto,  Chamcerops  HerruJata^  which 
grows  on  the  coast  of  South  Carolina  and  in  Georgia,  is  sometimes 
used  for  stufling  nmttresses;  they  are  sidit  into  shreds  with  a  hackle, 
then  boiled,  and  dried  in  the  sun  for  a  few  days,  when  they  are  ready 
for  use.  The  negroes  also  make  hats  from  them.  The  leaves  of  the 
smaller  kin^ls  of  cabbage  palmetto,  Chamwropft  palmettOj  are  sometimes 
used  as  a  thatch  for  barns  and  outhouses  in  the  Southern  States,  and 
are  quite  durable.  Hats  are  also  manufactured  from  them,  the  leaves 
being  whitened  by  brushing  with  a  solution  of  oxalic  acid  once  or  twic^ 
after  which  they  are  bleached  by  exposing  to  fumes  of  buniing  sulphur. 
They  ai*e  also  made  into  baskets.  The  spongy  i)ortions  of  the  stem  fur- 
nish a  good  substitute  for  scrubbing  brushes,  and  the  palmetto  logs 
have  been  used  for  buihling  ]>urposes,  particularly  for  wharves.  From 
the  dwarf  palmetto,  iSahal  pahmtto^  fans  are  manufactured. 

Squier  states  that  the  fiber  of  an  allied  8i)ecies  (0.  hnmiliM)  is  used  by 
the  Arabs  to  mix  with  camel's  hair  for  the  chith  of  their  tents,  and  also 
lor  conlage.  It  is  also  used  ihv  sails,  and  '•  has  been  extensively  em- 
ployed in  France  under  the  name  of  *•  African  hair'  in  the  manufacture 
of  carpets.''  It  is  said  that  the  fiber,  divested  of  its  glutinous  matter, 
may  l>e  made  a.s  fine  as  tiax.  '•  It  has  been  successfully  made  into  sail- 
cloth, carpets,  tlirond,  and  i>nper.'' 

In  the  south  of  Kuroi>e  palmetto  liber  is  extensively  used  in  the  manu- 
facture of  huts,  brooms,  baskets,  &e.,  and  for  thatching  houses.  The 
Fiench  also  manufacture  a  substance  from  it,  which  is  used  as  a  substi- 
tute for  horsehair,  which  it  much  resembles. 

Palmetto  fiber  is  also  manufactured  in  this  country  into  a  kind  of 
mattress  material,  a  number  of  machines  having  been  patented  in  the  last 
live  years  for  its  preparation,  it  goes  under  the  name  of  '*  hard  twisted 
palmetto  fiber,-'  tije  scarce  of  sup])ly  being  the  saw  palmetto,  which  grows 
abundantly  in  Florida  and  other  jmrtions  of  the  Southern  Stiites.  It  is 
manufactured  at  about  5  cents  a  pound,  its  use  being  for  the  upholster- 
ing of  mattresses.  Ali]ion;ih  produced  so  abundantly  the  manufacturers 
are  obliged  to  <;onu>ete  wiili  iin])ortcd  fiber  brought  from  Afnca.  The 
American  ])rodact  ity  held  to  bo  snperior  to  the  imported  fiber,  yet  the 
manufacturers  desire  a  little  protection  in  the  shape  of  a  heavier  duty 
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on  the  African  product.  A  mannfactiirer  in  Volusia  County.  Florida^ 
thus  writes : 

There  is  a  verj'  ffreitt  hindrance  to  the  succrssful  mannfacture  of  thiK  fiber  herv  by 
the  irnjwrtation  ot  the  African  fiber,  which  is  the  product  of  convict  hibor  in  a  FreDch 
priBou  at  or  near  Aljriers,  and  the '>nly  means  of  enconragement  *  *  »  wonldiiea 
iieavier  duty  on  the  imported  article. 

The  palmetto  also  makes  a  fine  sample  of  ]>aper,  and  a  patent  is  held 
by  Mr.  J.  P.  UeiTon,  of  VVashin^on  Cii-.  lor  a  process  for  reducing 
the  leaves.  1  have  examined  samples  ot  liie  paper,  but  can  give  no 
fact«  as  to  the  extent  of  manufacture. 

Afttrocaryum  aticnmaf — I  question  this  sjiecimen  of  Brazilian  fiber, 
as  it  was  only  labeled  '^Ancum  ou  AicumP^  Tlu^  fiber,  however,  is 
that  of  a  palm,  and  agrees  in  description  with  that  of  the  Tucvm  of 
Brazil,  the  8])ccies  given  above.  The  liber  is  obtained. from  the  yonng 
leaves,  and  is  readily  secured,  as  it  lies  just  under  the  epidermis  of 
the  leaf,  which  is  so  excee<lingly  thin  that  it  is  easily  nibl)ed  oft",  leav- 
ing the  fiber  white  and  clean.  In  strength  it  is  sai<l  to  be  equal  to  flax, 
and  the  filaments  are  so  tine  that  it  has  reeeive<l  the  name  of  vegetable 
wool.  In  the  specimens  received  by  the  deijartment  the  fiber  has  not 
been  cleaned,  yet  in  son»e  ])ortioTis  the  bundles  of  filaments  are  clear 
and  white,  showing  oft*  the  fiber  to  the  best  advantage. 

This  fiber  seems  surticiently  strong  for  fine  weaving,  and  from  the 
ease  with  which  it  is  separated  might  be  obtained  very  cheaply.  Its 
use  in  Brazil  is  for  the  manufacture  of  nets,  fish -lines,  and  hanimockR. 

Another  species,  A.  vvUjarc^  is  found  in  British  Guiana,  Trinidad,  and 
other  portions  of  South  America. 

— — (?)    Accompanying  the  specimen  described  above  was 

a  bundle  of  reddish  fiber,  resembling  coir  in  color,  but  very  soft  and  fine, 
which  was  gathered  fiom  an  unknown  palm  tree  by  vS.  L.  da  Costa  I^eite^ 
Minas  Gerjies,  Brazil. 

The  specimen  is  a  tangled  mass  of  fiber,  the  filaments  of  which,  when 
carefully  extracted  and  twisted  into  pack  thread,  are  tolerably  strong. 
1  do  not  know  in  what  form  the  fiber  ap])ear8  upon  the  tree,  or  how  it  is 
produced;  nor  can  I  find  any  reference  to  its  preparation,  uses,  or  valoe 
other  than  a  mere  mention  in  a  little  brochure t  issued  by  the  Brazilian 
commission  (Exhibition,  187G).  The  author  states  that  the  tree  grows 
upon  Doce  River,  and  ^'  from  its  leaves  and  petals  there  come  filaments 
which,  seen  in  a  mass,  have  the  appearance  of  wool.  •  •  •  Facto- 
ries should  be  considered  fortunate  to  be  able  to  count  it  in  their  treasniy 
of  materia^  primas,^  The  fiber  is  not  to  be  compared  with  the  pfece<ling 
in  tenacity,  though  the  filaments  are  finer,  softer,  and  more  glossy. 

21.— Pandanaceje. 

Carlnclovwa  palmafa. — This  is  a  stemless  species  of  scrcw-pino  foimJ 
in  Panama  and  on  the  coasts  of  New  Granada  and  Ecuador.  It  grows 
in  shady  places,  and  its  leaves,  which  are  shaped  and  plaited  like  a  fan, 
are  borne  upon  three-cornered  stalks  6  to  12  feet  high. 

It  is  hiteresting  as  furnishing  the  material  from  which  the  Panama 
hats  are  made.    Those  of  the  best  qnolity  are  plaited  from  a  single  leaf 

*  While  authorities  a;^iee  that  Tueiim  is  an  .istroranfHmy  Jiaciris  ,s>/{w»^  js  mentioned 
as  the  Tnciimhi  a  volume  on  the  r«'Sf)urccs  of  P.ni/il  dislributrd  at  the  L^whibition  oi 
1^/t),  and  Atifrocarifum  is  called  the  Tucu)han.  hi  the  list  uf  fibers  by  Eeniardin,  Ike- 
iris  is  railed  Tennn.  '  \ 

t  '*  HiHtorieal  Notes  conceminj?  the  Vegetable  Fiber5*  exhibited  by  Se^erhio  L.  da 
Cohta  Lei  to,"  by  ^'icalan  J.  Aloreira,  AI.  D. 
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wilbout  any  joining,  the  process  often  occupying*  tv\o  or  tliroc  months. 
The  leaves  are  cut  young,  the  stiff  parallel  veins  leuiovod,  when  they 
are  split  into  8hre<ls,  immersed  iu  boiling  water  for  a  time,  then  dried 
ajid  bleached  iu  the  sun. 

Paudanns  utilis, — The  screw-pines,  of  which  there  are  30  species  or 
more,  are  most  abundant  on  the  islands  of  the  Indian  Archipelago  and 
on  the  Masearen  Islands.  Species  are  also  found  in  parts  of  India^ 
Some  of  them  gi*ow  to  a  large  size,  though  the  majoritv  are  but  10  or 
12f«»ethigh. 

The  most  useful  species  is  P.  utilufj  the  Vacona  or  Bacona  of  Mauri- 
tius, which  is  cultivated  for  the  sake  of  its  leaves,  which  are  made  into 
sacks  for  coliee,  ^ugar,  and  grain.  They  are  also  employed  for  cordage 
in  the  South  Sea  Islands,  as  well  as  for  covering  huts  and  making  mat- 
ting. 

Tlie  leaves  are  not  cut  till  the  third  year,  and  are  regularly  cropped 
every  second  year  afterwards.  A  plant  will  yield  leaves  enough  for 
two  large  bags.  The  leaves  are  prepai-ed  as  soon  as  taken  from  the 
tree,  the  operation  consisting  merely  in  splitting  the  leaves  into  fillets, 
which  are  three-fourths  to  one  inch  broad  at  the  ba«e,  but  tai>er  to  a 
point.  They  are  3  to  4  feet  in  length.  "  One  of  them  will  8upi>ort  the 
weight  of  a  bag  of  sugar,  or  140  pounds,  without  breaking." 

The  sample  of  fiber  was  prepared  by  Dr.  Guilfoyle  at  the  Melbourne 
Botanic  Gardens,  and  was  taken  from  dead  leaves  of  the  screw-pine. 
It  is  quite  strong,  though  poorly  prepared,  and  very  dark  colored.  The 
liber  should  be  smooth,  white,  and  lustrous. 

Among  other  species  P.  candelabrum  is  the  chandelier-tree  of  Gniana, 
go  named  from  its  manner  of  branching.  The  fniit  or  seeds  of  some  of 
the  species  are  eaten. 

22.— LlLIACB^. 

This  family  contains  a  large  number  of  fiber-producing  plants,  several 
species  of  wliich  are  not  only  well  known,  but  are  exceedingly  valuable 
iu  a  commercial  point  of  view. 

The  Yuccas,  so  common  in  our  own  conntiy,  belong  to  this  family, 
and  the  best  known  old-world  representatives  are  the  "New  Zealand 
Flax"  plant,  and  the  species  furnishing  the  famous  "Bow-string  Hemp'' 
of  India. 

Pharmium  tenax. — New  2iealand  flax. — ^Habitat,  New  Zealand.  It 
has  also  been  introduced  into  Australia,  specimens  having  been  received 
from  Victoria.  The  several  v-nrieties  are:  JJaraMr,  the  common  variety 
of  the  low  lands,  Paritanewha,  the  yellow  variety  of  the  high  regions  or 
hills,  and  Tihore^  a  superior  quality.  It  is  also  called  Koradi  or  Korere 
by  the  natives,  while  the  fiber  is  known  by  the  name  Muka.  Captain 
Cook  first  brought  this  fiber  to  the  notice  of  Europeans,  he  having  found 
it  in  common  use  by  the  natives  of  New  Zealand,  as  he  speaks  of  "  a 
grass  plant  like  flags,  the  nature  of  flax  or  hemp,  but  superior  in  qual- 
ity to  either,  of  which  the  natives  make  clothinglines,  &c.''  It  grows 
on  the  north  and  south  coasts  of  New  Zealand,  and  is  cultivated  in 
Australia,  though  to  no  gi*eat  extent.  It  was  brought  to  Ireland  by 
Underwood  in  1798,  and  has  been  grown  successfully  in  the  open  ground 
in  gardens  in  Waterford,  Cork,  Limerick,  Dublin,  and  Widow  counties. 
It  also  flourishes  on  the  west  coast  of  Scotland,  though  the  winters  have 
occasionally  been  too  severe  for  it.  The  leaves  of  the  plant  in  Ii-eland 
grow  to  o,  0,  7,  and  8  feet  high,  and  it  is  propagated  by  offsets  which 
are  not  removed  nntii  the  X)ar6nt  root  is  four  years  old. 
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The  plant  forma  large  tiifts,  and  has  sword-shaped  leaves,  grrowiog  in 
opposite  rows,  and  clasiwng  each  other  at  the  base.  One  variety  forms 
leaves  5  and  6  feet  long,  while  another  is  not  more  than  half  the  length. 
Mr.  Sidesbury,  of  the  botanic  garden,  Chelsea,  found  that  plants  three 
years  old  will  produce  on  an  average  30  leaves,  besides  a  number  of  off- 
sets. Six  leaves  have  produced  one  ounce  of  dry,  available  fiber  after 
having  been  scutched  and  cleaned,  at  which  rate  an  a<5re  of  land  cropped 
with  these  plants,  growing  3  feet  apart,  would  yield  more  than  000 
pounds  of  dressed  fiber.  The  leaves  being  cut  in  the  autumn,  others 
spring  up  anew  the  following  summer.  It  is  said  that  the  plant  may  be 
shorn  of  its  leaves  in  the  morning,  and  before  the  sun  has  set  be  ready 
for  weaving  into  cloth.  Koyle  states  the  leaves  are  cut.when  full  grown, 
macerated  in  water  for  a  few  days,  and  then  passed  under  a  weighted 
roller. 

The  principal  operation  is  scraping  and  then  sepvating  the  fibers  with 
the  thumb-nail,  after  which  combs  are  employe<l  for  a  more  minute  sep- 
aration. The  fibers  are  subsequently  dried  in  the  sun,  and  are  i>erfectly 
white — some  short  and  strong,  others  fine  and  silky.  According  to  the 
reports  published  by  the  Kew  Zealand  commissioner  at  the  Exhibition 
of  187G,  the  Maoris  (or  natives)  only  use  a  portion  of  the  fiber  upon  one 
side  of  the  leaf,  the  leaves  being  selected  with  great  care.  They  scrape 
the  leaf  with  a  muscle-shell,  or  piece  of  hoop  iron,  on  the  thigh,  aftier 
which  it  is  soaked  in  water  and  then  dried.  Their  finest  samples  are 
obtained  from  particular  varieties  of  the  plant,  only  the  youngest  and 
best  leaves  being  used,  and  careful  attention  being  paid  to  the  ma- 
nipulation. *>'  This  native-dressed  fiber,  however,  constitutes  but  a  small 
portion  of  the  fiber  actually  prepared  on  the  island,  as  large  manufac* 
tories  have  been  erected,  where  the  fiber  is  stripped  by  machinery.''  Two 
modes  of  dressing  the  fiber  are  practiced,  known  as  the  "  cold"-  and  the 
"  warm  ^  water  dressing.  The  leaves  of  the  flax  are  fed  to  a  machine 
called  a  stripper  at  the  rate  of  100  to  120  feet  per  minute.  The  drums 
of  these  stripping-machines  are  driven  at  the  rate  of  1,(M)0  to  2,000  rev- 
olutions i)er  minute,  their  diameter  being  from  14  to  20  inches.  After 
passhig  through  the  strippers,  the  partially-cleaned  fiber  is  hand-washed 
in  bundles  of  about  20  leaves ;  these  bundles  are  suspended  in  water,  , 
and  are  allowed  to  soak  for  about  two  hours ;  the  fiber  is  then  spread 
out  on  the  bleaching-ground  for  a  time,  which  varies  accx)rding  to  the 
weather,  and  then  hung  on  lines  to  dry.  It  is  then  either  scutched  or 
hackled,  or  both,  packed  in  bales,  and  pressed  for  shipment.  When  the 
stripper  is  in  good  order,  and  the  fiber  has  been  fairly  cleaned,  the  loss 
in  scutching  amounts  to  from  3  to  5  cwt.  per  ton,  and  in  hackling  from 
2  to  3  cwt.  In  the  warm- water  dressing  the  sanio  operations  are  gor^ 
through  with,  with  the  exception  that  the  fiber  is  washed  and  placed  to 
soak  from  six  to  twenty-four  hoiurs  in  tanks  filled  with  warm  water, 
which  is  either  kept  heated  by  means  of  fire  or  a  steam-pipe. 

Xew  Zealand  fiax  fiber  is  almost  white  in  color,  flexible,  soft,  and  ot 
a  silky  luster.  The  bundles  of  fibers  form  filaments  of  unequal  size 
which  are  easily  se])arated  by  friction.  It  ha«  considemble  elasticity, 
but  readily  cuts  with  the  nail.  Microscopically  examined,  according  to 
Veiillart,  the  fibers  are  remarkable  for  their  slight  adherence.  The  in- 
dividual fibers  seem  very  regular,  having  a  uniform  thickness,  and  the 
surface  is  smooth ;  they  are  stifi',  straight^  and  very  fine,  and  the  cen- 
tml  cavity  is  very  apparent. 

As  to  tenacity,  lloyle  gives  the  breaking  noint  of  New  Zealand  flax, 
compared  with  flax  and  hemp,  as  23.7  to  11.75  and  lG.7o,  ixjspectively. 
In  the  ofiicial  hand-book  of  2sew  Zealand  it  is  stated  that  ^'during  ft 
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lite  severe  gale  at  Auckland  it  was  found  that  flax  rope,  when  subjected 
to  the  same  strain  as  Manila  hemp  {Musa  iextilis)^  remained  unbroken, 
while  the  other  gave  way." 

The  collection  of  New  Zealand  flax  samples  in  the  museum  is  both 
large  and  fine,  the  finest  in  the  United  States,  as  the  New  Zealand  ex- 
hibit at  Philadelphia  was  made  with  great  care,  over  100  diiferent  sam- 
ples of  the  raw  and  manufactured  flax  having  been  sent,  and  this  entire 
collection  was  handed  over  to  the  United  States  Government  at  the  close 
of  the  Exhibition,  with  the  exception  of  some  small  duplicate  samples 
taken  by  representatives  of  one  or  two  industrial  institutions. 

This  series  illustrates  well  the  native  methods  of  preparing  the  fiber, 
and  samples  of  native  dyed  (black)  fiber  are  also  shown.  The  machine- 
prepareil  series  is  very  full,  and  the  samples  of  manufacture  include 
nearly  everything  that  could  be  made  of  fiber.  In  cordage  there  are 
three-inch  cables  and  ropes  o(  all  sizes,  horse  halters,  small  cordage, 
lead-lines,  fish-lines  (for  sea  fishing),  and  twine  of  the  finest  finish.  Gnie 
series  of  mattings  illustrate  the  many  ways  that  the  fiber  may  be  used 
in  the  household,  as  door-mat^  parlor  and  bed-room  mats  (in  colors), 
and  hearth  nigs,  while  the  finer  kinds  of  fiber  are  made  into  cloth  not 
unlike  linen  duck,  into  satchels,  table-mats,  shoes  (a  kind  of  sandal), 
sacks,  &c.  Floor  matting,  carriage  and  railway  mats  are  exhibited  in 
variety,  plain  and  in  colors.  The  nets,  of  which  there  are  many  sam- 
pies,  can  hardly  be  told  from  linen  both  in  color  and  finish.  It  is  haf  dly 
necessary  to  state  that  these  are  not  of  native  manufacture,  as  much  of 
the  fiber  is  exported,  made  up  into  the  various  articles  enumerated. 
This  is  due  to  the  fact  that  the  English  rope-makers  will  not  pay  tor 
nax  fiber  a  price  proportionate  to  that  given  for  Manila  hemp,  and  it 
has,  therefore,  been  found  more  profitable  to  manufacture  at  home  and 
export  the  rope  rather  than  the  baled  fiber. 

From  an  examination  of  some  of  the  museum  samples,  which  seem  to 
the  touch  as  soft  as  the  finest  flax,  I  have  no  doubt  many  beautiful  fab- 
rics could  be  made,  and  finer  than  that  now  shown. 

Murray,  in  a  pamphlet  regarding  the  plant,  speaks  of  bed-ticking 
being  made  from  it,  and  states  that  he  has  seen  "  fine  fabrics  of  various 
kinds,  affording  demonstrative  evidence  that  its  fiber  is  susceptible  of 
being  woven  into  tissues  of  the  most  delicate  description.'^ 

Besides  the  si>e«!imen8  here  enumerated,  there  is  a  fine  sample  from 
Queensland,  and  a  small  series  received  from  the  Smithsonian  Institu- 
tion (1869),  doubtl^s  originally  from  New  Zealand. 

It  may  be  interesting  to  mention  that  in  the  five  years  from  1867  to 
1871,  inclusive,  as  gleaned  from  the  official  hand-book  of  New  Zealand, 
flax  fiber  was  exported  to  the  value  of  £280,827,  or  nearly  ^1,500,000. 
The  average  for  the  five  years  is  £56,105,  the  higest  exportation  being 
in  1870,  when  the  sum  of  £132,578  was  realized  from  the  industry  by 
export  alone.  In  the  province  of  Westland  the  flax  grows  luxuriantly 
on  the  banks  of  rivers,  and  in  swamps,  and  if  properly  cultivated,  and 
by  stripping  only  the  outer  leaves  of  the  plant  twice  a  year,  it  is  claimed 
that  each  acre  of  land  would  yield  more  than  two  tons  of  marketable 
flax.  In  many  portions  of  New  Zealand  the  plant  grows  wild,  and  the 
right  to  cut  leaves  from  the  waste  lands  may  be  procured  from  the  gov- 
ernment at  a  very  low  cost. 

According  to  latest  official  accounts,  the  quantity  of  flax  pro- 
duced has  steadily  diminished,  in  Auckland,  as  well  as  other  locali- 
ties; this  Is  due  to  the  present  low  prices  of  the  fiber,  mill  owners  finding 
that  £18  to  £20  per  ton  will  not  remunerate  them.  In  this  country  Sisal 
lioiup  has  drivcMi  New  Zealand  flax  fwm  the  market.    The  chief  cost  in 
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conuection  with  flax-mills  is  the  motive  power.  The  machines  are  all 
locally  made,  of  simple  construction,  and  cheap.  The  profits  fmm  the 
preparation  of  the  flax  dei>eiid  in  a  great  measure  upon  the  situation  ot 
the  mill,  and  the  cost  of  getting  the  green  leaf  to  the  mill,  and  the  fiher 
to  mai'ket.  The  building,  for  a  flax-mill  need  not  be  large  or  expensive, 
but  it  must  have  a  dry  store-room,  and  a  baling  press.  The  work  in  these 
mills  is  largely  performed  by  women  and  boys. 

tkmseviera zeylauicaj  Sameviera guincensiSj  Sameviera  latifolia, — "Bow- 
string Hemp,"  Ali'ican  Ilemp. — ^These  three  species  are  represented  in  the 
Museum  collection  by  large  samples  of  fiber  received  from  the  Queens- 
land exhibit  (Exhibition,  1870)/ 

The  name  Bow-string  Hemp,  generally  given  to  the  first  named  species, 
has  also  been  applied  to  other  plants  of  the  genus  8.  guincenHU^  being 
called  African  Bow-string  Hemp.  8.  zeylanica  is  the  best  known,  how- 
ever, and  is  common  on  the  Ceylon  coas^,  from  which  it  takes  its  name. 
The  plant  has  been  known  and  prized  m  India  from  remote  antiquity 
under  the  name  of  Murva.  In  the  catalogue  of  Indian  fibers  (Exhibition, 
1862),  it  is  called  Moorga,  Mazool^  and  Moorgavee.^ 

It  is  at  present  known  under  the  vernacular  name  of  Murgavi^  Murga^ 
and  MazooU  Its  Sanscrit  synonym  is  Qoni.  The  genus  Sanseviera 
abounds  on  the  coast  of  Guinea,  around  Oeylon,  and  along  the  Bay  of 
Btiugal,  extending  to  Java  and  the  coasts  of  China.  They  are  stemless, 
perennial  plants,  throwing  out  runners,  and  ha\ing  only  i*oot  leaves, 
which  are  thick  and  fleshy,  and  usually  sword  or  lance  shaped,  with 
sheathing  bases.  They  flower  from  January  to  May,  and  the  plants 
grow  wild  in  the  jungles.  They  are  easily  propagated  on  most  every 
soU,  from  the  slips  which  issue  in  great  abundance  from  the  roots, 
requiring  little  or  no  care,  and  not  requiring  to  be  renewed  often,  if 
at  all. 

Dr.  Buchanan  found  this  plant  employed  in  the  manufacture  of  cord- 
age at  Bangalore,  and  bow-strings  are  still  made  of  it  in  the  Sircars,  and 
along  the  coast  of  Bengal.  In  the  interior  of  Bengal  it  is  equally  com- 
mon and  wild,  but  not  so  largely  used  for  fiber.  The.  leaves  are  3 
or  ^  feet  long  when  the  jAsmt  is  cultivated,  and  the  fiber,  which  ex- 
tends the  whole  length,  is  separated  fiom  the  pulpy  portion.  The  na- 
tive method  of  pi*ei)aring  the  fiber  is  to  place  these  leaves  "  upon  a  smooth 
board,  then  press  one  end  of  the  leaf  down  with  one  of  the  gi'eat  toes, 
and  with  a  thin  bit  of  hard  stick,,  held  between  the  two  hands,  they 
scrape  the  leaf  from  them,  and  very  cjuickly  removg  every  i)att  of  the 
pulp.''  This  is  also  accomplished  by  steeping  the  leaves  in  water  until 
the  pulpy  portion  decays,  when  the  fiber  is  washed  and  cleaned,  though 
in  some  cases  steeping  <lissolves  the  fiber.  It  is  estimated  that  40  poumls 
of  fresh  leaves  3^  or  4  feet  in  length  will  yield  a  pound  of  cleaned  fiber, 
or  over  1,600  pounds  of  cleaned  fiber  per  acre,  at  a  gathering;  with  a 
favorable  season  two  such  gatherings  may  be  assured  annually. 

I\oyle  states  that  the  untwisted  fiber  will  bear  a  strain  of  280  poimdn 
coni])ared  with  Agave,  which  bore  270  pounds,  though  Dr.  AVight's  ex- 
periments gave  o()2  pounds  for  Agave  to  ^16  pounds  fbr  the  Sansei'iern. 
l)r.  Roxburgh  ascertained  that  a  line  of  Moorga  fiber  4  feet  long  bore 
,\  weight  of  120  pounds,  wheu  a  cord  of  the  same  size,  made  of  Kussim 
hrtnp,  bore  but  105  pounds.  After  remaining  in  water  110  days,  th** 
ioiLier  bore  a  weight  of  30  pounds,  while  the  latter  was  entirely  votn  m. 
if  \r.  not  considered  equal  to  Manila  hemp. 

1^  jber  of  8.  gviiurmifi^  whifli  is  sometimes  introduced  inio  Uu-  maikHs 

*  Also  spelled  Moor^jahvee. 


Digitized  by 


Google 


VEGETABLE   FIBERS.  559 

of  Europe,  has  beeu  thoujL(ht  by  some  to  be  superior  to  New  Zealand 
liax.  The  stienjj^th  of  its  fiber,  as  tested  by  the  Agri-HorticuJtural  hjo- 
ciefy  of  ludia,  was  found  suilicient  for  hawsers  and  cables,  while  then- 
fineness  and  tenacity  are  attested  by  their  being  used  by  jewellers  for 
thread  upon  which  to  string*  pearls. 

S.  Roxburghiana  is  considered  by  English  authorities  as  a  distinct 
species,  common  on  the  Bengal  coast,  and  larger  than  the  Zeylanica, 
though  lloyle  does  not  admit  it. 

S.  lanaginosa  is  i>robably  a  distinct  si)ecies ;  it  is  called  Katu-Kapely 
and  found  on  the  Malabar  coast.  This  plant,  uj^on  experiment,  has  pro- 
duced fiber  as  fine  and  soft  as  human  hah*,  and  possessing  extraordinary 
strength  and  tenacity.  Very  superior  examples  have  been  likened  to  raw 
silk,  and  the  firmness  of  the  fiber  <^  induced  the  Kev.  J.  Garrow  to  have 
it  woven  into  cloth,  which  he  declared  was  as  fine  a  piece  of  cloth  a^  he 
had  ever  seen.''  The  fiber  takes  color  readily.  Sanseviera  fiber  was 
formerly  considered  a  valuable  paper  stock  at  Trichinopoly,  where  the 
tow  was  used,  while  the  fiber  served  as  packing  for  steam-engines. 

Considered  microscopically,  **  the  fibers  are  fine,  and  constitute  a  white, 
brilliant  filament,  possessing  a  stiflue«s  that  does  not  disappear  with 
friction.  The  fibers  are  hollow,  straight,  and  smooth,  with  walls  of  uni- 
form thickness.  The  central  cavity  is  large.  The  points  are  sharp  and 
slender.'' 

In  S.  lati/oUa  the  bundles  are  large,  and  are  slightly  refined  by  fric- 
tion. It  corresponds  in  general  appearance  with  the  Zeylanica  given 
above. 

Yucca  aloifoliaj  Yticca  a/ngustifolia^  Yucca  baccata^  Yucca  filamentosa^ 
Yi$cca  gloriosa. — Variously  named  Adam's  Needle,  Spanish  Bayonet, 
Bear  Grass,  Aloe-leaved  Adam's  !N^eedle,  &c. — The  collection  contains 
quite  a  series  of  tibei*s  in  various  stages,  manufactured  from  one  or  an- 
other of  these  plants.  The  Aloifolia  and  Oloriosa  are  known  by  the  com- 
mon names  of  Adam's  Needle,  Spanish  Bayonet,  Dwarf  Palmetto,  &c. 
The  filamentosa  is  sometimes  called  Bear's  Grass,  Silk  Grass,  Eve's 
Thread,  &c.  They  thrive  in  nearly  all  portions  or  the  United  States, 
and  floui-ish  in  the  poorest  soife.  Y.  gloriosa^  also  called  Petre  by  the 
Mexican  Spaniards,  according  to  Nuttall,  "is  used  for  cordage,  ropes, 
&c.,  a«  well  as  for  packing  cloth,  and  is  extremely  durable."  Elliott,  in 
his  Botany  of  South  Carolina,  speaks  of  it  as  one  of  the  strongest  fibers 
of  the  vegetable  kingdom. 

Natives  of  the  wajmer  portions  of  the  United  States,  they  thrive  in 
Europe,  Africa,  India,  and  Australia.  One  species  finds  its  way  into  our 
gardens,  even  in  more  northern  sections  of  the  country,  and  are  con- 
spicuous in  the  blooming  season  for  their  lar^e,  white,  lily-like  flowers, 
as  well  as  for  their  long,  sword-shaped  leaves,  terminating  in  a  shaii) 
point.  There  is  no  record  to  show  that  their  fibers  have  ever  been  em- 
})lo.yed  other  than  experimentally  in  this  country,  if  we  except  the  lim- 
ited use  made  of  the  fiber  by  Indians  and  Mexicans  of  Arizona  or 
Sonora,  in  the  rude  manufacture  of  cordage.  There  is  one  sample  ot 
roi>e  in  the  museum,  from  New  Mexico.  It  is  fully  half  an  inch  in  diam- 
eter, \  ery  rudely  made,  the  fiber  coarse  and  harsh,  but  of  great  strength. 
This  sample,  as  well  as  fine  specimens  of  the  fiber  from  which  it  was 
picpared,  was  derived  from  Y.  baccata.  In  Bemardtn's  list  I  find  Yuccn 
filamentosa  is  also  called  Henequen  (Jlexican  name  of  Agave  Shalana), 
from  wliicli  it  may  ho  inferred  that  the  Yucca  has  been  regartleA  to  a 
certain  extent  a  commei-cial  fiber,  probably  exported  with  the  Sisal  fiber 
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uuder  the  one  name  Heneqnen,*  as  Cannahia  tsafiva  is  sometimes  ex- 
ported from  India  with  Crotalaria  jmu'ea^  uuder  the  one  name  of  Siuul 

The  filanieuts  of  Yucca  are  whito,  brilliant,  and  btilT,  coiuposi'd  of  irregular  bondle*. 
the  most  of  which  are  large.  By  rubbing  briskly  lMtw«"eii  the  tin;;ers  the  bandies 
break  up  into  finer  tiliers,  but  always  preserving  a  groat  «Ieal  of  stiffness.  The  trills 
are  aimally  thick,  and  the  central  cavity  very  apparent;  the  eniltt  grow  slender  regu- 
larly, and  are  rounded  at  Uie  extremity. 

Yucca  fiber  possesses  a  moderate  tenacity,  but  is  somewhat  brittle, 
and  cannot  be  made  to  lose  its  harshness. 

In  the  Australian  collections  (Exhibition  of  1876)  there  are  examples  of 
Y.  aXoifolia^  the  Aloe-leaved  Adam's  Needle,  prepared  by  Dr.  Guilfoyle, 
who  states  that  "  though  a  native  of  South  America,  it  snccee^ls  admir- 
ably in  Victoria,  and  is  of  moderately  quick  growth."  He  also  calls  ii 
the  Dagger  plant.  Dr.  Guilfoyle  sent  a  s]>ecimen  of  the  Y.  JiJ<imento%a 
("The  thready  Adam's  Needle"),  which  also  thrives  in  Australia,  where 
"its  leaves  «re  found  rich  in  fiber  and  of  good  quality." 

Little  has  been  done  in  our  own  country  in  the  way  of  manufacture. 
A  machine  has  been  invented,  as  will  be  seen  by  reference  to  part  two 
of  this  report.  Specimens  of  fiber  recently  submitted  to  the  writer  only 
prove  what  has  often  been  asserted,  that  Yucca  fiber  i«  valuable  and  can 
be  utilized  for  a  variety  of  coarse  uses. 

Cordyline  pumila, — ^The  Dwarf  Palm  Lily.— Habitat,  Xew  Zealand. 
The  fiber  from  this  plant  is  another  of  Dr.  Guilfoyle's  preparations.  The 
native  name  is  Ti-rauriki,  "The  leaves  of  tiiis  interesting' 8i>ecies  of 
Cordyline  grow  to  a  great  length  and  yield  an  abundance  of  fiber  of  long 
staple,  suitable  for  ropes,  mats,"  &c.  It  is  also  C4>nvertible  into  a  good 
quality  of  paper.  The  fiber  is  from  2h  to  3  feet  in  length,  straight,  white, 
and  glossy,  but  very  stiif,  resembling  fiber  of  Yucca  or  Agave,  and  seems 
to  have  been  extracted  in  coarse  bundles  of  filaments,  which  ram^t  be 
hackled  to  be  reduced  to  anything  like  fineness.  It  is  fully  as  strong  as 
Yucca  fiber,  and  would  make  excellent  mpe  of  great  tenacity. 

The  plautsof  this  genus  are  erect-stemmed,  shrubby  palm-like  Liliaceae, 
bearing  spreading  and  very  ornamental  heads  of  elongate  striatetl  leaves. 
The  species  are  found  in  tropical  Africa,  in  Madagascar,  and  the  Masi- 
ariue  Islands,  and  in  the  Malay  Archipelago.  Two  species  at  least  are 
found  in  Australia  and  New  Zealand,  and  all,  doubtless,  would  pro- 
duce excellent  fiber.  Fiber  and  tow  from  Cordyline  indiclsa^  the  tall 
"Palm  Lily,"  were  also  received  front  the  Victoria  collection,  prepared  by 
Dr.  Guilfoyle.  They  are  not  as  line  as  tlie  ])receding,  however,  though 
))Ossessing  considerable  strength.  A  very  rn«lely-inaiinfacture<l  rope 
from  the  last  named  species  accoini)anios  the  <M)lieciion.  This  fiber,  how- 
ever, is  darker  colored,  ami  possesses  little  or  the  beauty  of  the  preced- 
ing example,  wliich  has  been  C'^refiilly  propan'd.  Neitlior  Koyle  nor 
Vetillart  make  mention  of  this  fiber,  though  it  is  named  in  Bernaiduid 
catalogue. ' 

Dmcama  D/y/co.— Dragon's  Blood  Tree.— 1  latitat,  Teneritfe.  Gi-ows 
also  in  Australia.  Fiber  of  this  plaut  was  also  received  with  the  Vir- 
torian  collection  from  the  Melbourne  Botanic  Garden,  where  it  is  thor- 
oughly established.  Dr.  Guilfoyle  stales  that  "  the  fiU*r  is  sti-oug  ami 
flexible,  but  the  tree  is  of  very  slow  growth."  It  is  pi-ei^aitNl  from  the 
leaves,  and  is  white,  fine,  and  lustrous,  and  between  18  inches  and  2 

''Later  I  find  that  Vetillart,  in  speakinir  "f  }>''''rt.n3nkes  this  PTniotnent :  **  It  seems 
certain  that  in  the  cargoen  of  I'iia  whi«h  arrive  at  the  mark,  in  of  Esirope  th^rc  b 
found  a  proportion,  more  or  less  coiisidcrahlo,  ol  Vuoca  tiher.  \i  is  dirtienli  todistin- 
^jniah  the  one  from  the  oth«M\  and  it  ia  a(Uipt;.ble  lo  thu  saujc  uses.''  lu  thia  caeoitia 
exported  with  WWy  of  Ayan:  oimiicatta. 
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feet  iu  length.  It  U  not  as  strong,  however,  as  the  Cordyline  before 
mentioned,  though  it  is  much  softer. 

D.  Draco  "has  a  treelike  stem  simple  or  divided  at  the  top,  andoften, 
when  old,  becoming  much  more  crowded,  each  branch  terminated  by  a 
crowned  head  of  lauceohite,  linear,  entire  leaves  of  a  glaucus  green  color, 
which  embi'ace  the  stem  at  their  base.''  The  tree  derives  its  name 
from  a  resinous  secretion  or  exuduatiou  known  to  commence  aa  dragon's 
blood,  which  at  one  time  formed  an  article  of  considerable  export  from 
the  Canaries.  Some  of  the  plants  are  gigantic  in  size,  "  the  colossal 
Dragon-uee  at  the  town  of  Orotovia,  in  Teuerifife,  being  75  feet  high  and 
48  feet  in  circumference,  with  an  antiquty  which  must  at  least  be 
greater  than  the  pyramids." 

I>ianella  latifolia. — A  specimen  of  this  fiber  appears  from  Australia, 
where  it  was  prepared  by  Dr.  Guilfoyle.  He  states  that  the  plant  grows 
on  the  banks  of  creeks  and  fern  gullies  in  elevated  situations,  where  its 
leaves  sometimes  attain  a  length  of  C  feet.  He  considers  the  fiber 
good,  and  excellent  for  paper  stock.  The  specimen  still  preserves  much, 
of  its  grass  like  form,  having  been  prepared  expenmentally  in  a  simple 
manner.  Some  of  the  filaments  are  white  and  brilliant ;  it  is  quite 
strong,  a  few  fibers  twisted  together  requiring  quite  an  effort  to  bre^dc 
them. 

Its  name  does  not  appear  in  the  list  of  useful  textile  fibers,  from  which 
it  is  to  be  inferred  it  has  not  hitherto  been  known  as  a  fiber-producing 
plant  of  any  value. 

The  plants  of  this  g^nus  are  indigenous  in  Australia  and  tropical 
Asia.  They  have  tibmus  roots,  grass  like  leaves  (from  which  the  fiber 
is  obtained),  and  paniculate-blue  flowers.  The  plants  bear  many-seeded 
blue  berries. 

23.— JUNCACE^. 

We  now  come  to  a  group  of  plants  producing  tibi-ous  material,  but  not 
fiber  in  the  strictest  sense  of  the  word.  The  rushes  and  grasses,  as  a 
general  rule,  are  used  almost  without  preparation  other  than  drying, 
the  entire  leaf  of  the  plant  entering  into  the  composition  of  the  manu- 
factured article,  which  is  coarsely  woven,  plaited,  or  braided  into  shoes, 
mats,  baskets,  &c.,  or  twisted  into  a  coarse  kind  of  cordage.  The 
"  fiber  ^  is  sometimes  extracted. 

Jvncus  vaginatus. — The  Sheathed  Hush. — ^Two  specimens  of  fiber  from 
this  rush  were  received  from  the  Victorian  collection,  and  are  among 
the  many  fibers  collected  and  prepared  by  Dr.  Guillbyle.  The  plant  is 
a  native  of  Vi<:toria,  and  grows  abundantly.  It  is  regarded  as  a  good 
fiber  plant  as  well  as  an  excellent  pa])er  stock,  and  the  liber  is  siiid  to 
make  a  good  si.bstitute  for  human  hair.  It  is  a  strong  growing  plant 
and  is  found  extensively  on  the  margins  of  lagoons  and  water-courses. 

There  are  two  farms  of  it  in  Victoria,  one  of  which  is  much  smaller 
than  the  other,  and  which  is  regarded  as  the  best  for  fiber,  while  both 
are  use<l  for  paper. 

Kushes  have  l>een  employed  in  one  way  or  another  iov  some  of  the 
purposes  of  other  fiber,  but  they  ai'e  generally  employed  for  mechanical 
pur[)0ses  imly,  as  in  the  manufacture  of  mats,  baskets,  chair-seats,  &:c. 
Jmicus  effmm  ;s  cultivated  iu  the  province  of  Oomi  iu  Japan  for  the 
manufiicture  of  floor  matvs  of  the  better  quality.  Those  are  plaited  very 
closely,  the  in  erstices  filled  with  rice-straw,  and  are  all  of  one  size, 
namely,  3  by  G  feet,  so  that  they  can  be  moved  from  house  to  house. 
These  mats  are  de^icribed  as  soft  and  elastic,  and  are  often  three  or  four 
36  Aa 
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m'±^<  t'ric'c.    F:»r  c^m-rion  mnrtir^,  rr^-^rnTr  i^  r-^  !.  or  r^b**  n>-b^ 

•  tj.  T^L.rj  ;.'.%♦■<  tu- -n  a  v/L.^l-b  i:,-to-:.I  r.f  rr.*^  ^-"  ;'  -  c*     r-  -  \,r    (> 

v'.r.'^nT^  to  '.r,.^.  '-rir.-!n  n  Id  the  tliir  ti^.n-^r-rc^r  r.   -.  -  Trbi-L  a-<^e:>} 

I.ic  l.^-:'r  M  tL?  t... I  variety  ct  ^  :<  :r.:-.u   '-/.  .- -.  >— -  .    ^\  .v-.'-^riErs 

Tii  <c.or  i:  :.-  a  iz-^.-ltii  yt'.:o*v.     Uii^I.-r  tl:.-   >"•---.  r-.-  :'  *-   :— ci^^jre 

i:ito  a  r;.r  ••!  il -y  nrM  as  e?.,Lv  bi^xieii  as  ZJa^....  7  .  -  .  -  r--  ^  ^f  tL-^ 
^^'--^♦' t L--.     ^:    •::l'":!s  .  :  r.^^^.p  vrr.' a!-*  —    -■';.i    -.-r- •  vnirwi 

iTO^l  L>  y  ^  V;::      *..-..  ::  ;  ;vdl  ,:^  IT  KH  tLC  -  'Jr  :-  i!',  ...."  ,r...,  .  ,^  ^,.r-';:^w. 

.  --"^  V'  '',^/-   ,:  '■•-:--'•'  ^^  ^*  ^-  :^s  o/  -  :_   -:::c^  :;i.L,-^   f.uud  m  the 

and  -iM-iv^  ro  n  i>  .L:it  oi  4  <"*.r.  -It  ^<  n-h  in  --.^r  >---:,I^  for  n.T^rs 
jKii  •r.-' ^c.  Th.i  ^-vr5<MM.  rV*^^'':J^^^-li  ;rr  -  on  rlr*-  ^^rM-^iili  of 
tho  o,,  :.<t  of  T.;<!aj:M  ar-  ctii'/le,  i-o  lib-r  b  o:  a  <I*r*v  v-'-  r.  7  ct>kff 
tbe'-:il:iirients*' exrr<>aii;-:y  c:>ar>e  a:..l  v;-::y :  r.-'ivr  r.r:r->  wh*  a  bent 
8liar].!y.  b;:t  of  con^i.:-T,.h.^  Mif-^h  ^vh^-a  rc^:-l  vitli  a  laVerai  strain. 
The  sp.^iv'-n  m  t,:e  c  >.:. -uoa  of  t..^  .1  -.irtin--  v^: .  j  rej  tucd  bv  Dr. 

Ij^-n'hf^^>ermn  fcj  ko.wv,./.— The  Slender  Swonl  R:i-b.— naMti»t,yictortt. 
A  speeiuieu  ot  li'aer  iiuni  this  .si;er:es  was  received  with  the  Au>^tralian 
coileetioii.  It  is  execedinu'Iy  biitrle,  and  can  ui:ly  l>e  use<i  in  mats  or 
simi-Iar  arlieles,  wbere  it  ean  be  eoar^ely  plaitJd.  Aeeoi\lin*T  toDr. 
Guilfoyle,  the  material  can  ]>e  had  in  lai  ce  quantities-,  and  is  extensi\'elv 
Tiiied  by  the  aborigines  for  baskets,  mats,  cVc,  He  sratea  that  "uikIct 
proj'er  treatment  it  yields  a  fiber  of  ;r<XMi  qnaliry,'*  thon^b  the  i>re««Dt 
sample  would  hardly  verify  the  statement.  It,  however,'iDio'i,t  be  ased 
in  paper  makin;^,  though  at  best  is  a  jK>or  '•tiber.^  ^* 

LepifOj^pvrma  ehffii's,—Jhc  Tall  Sword  Grass.— Thi'?  si>eciinen  shows 
a  much  better  and  stronger  tiber  than  the  preee<linpr.  and  wonld  prove 
nscful  for  makin^L,'  nia'ny  kinds  of  coarse  cordaire.  Tlie  leaves  and 
flower-stalks  of  the  plant  ^-ow  to  a  height  of  9  feet  in  Tictoria,  and  the 


3) 

ha( 

teusively  used  by  the  settlers  as  a  thatching  material."'    It'is  a  natire 

of  Aasti-alia.    As  a  "fiber''  it  is  of  no  value,  as  it  has  little  strength. 

It  is  doubtful  if  it  would  make  a  good  paper-stock. 


25. — GEAAii:rE^. 


Zca  vunis.-^Jv.dhm  Corn — Mai7.e. — One  of  tlie  n:ost  interesting  exliib- 
its  in  the  liber  collection  of  the  museum  is  a  series  vi  sjK^cimens  iUus- 
traling  the  manufacture  of  corn-husks   into  a  textile  material.     The 
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series  includes  busks,  extracted  fiber,  span  fiber,  or  yarn,  and  specimens 
of  well-bleached  crash  and  oil-cloths.  The  specimens  were  received  from 
the  Austrian  Government  in  1863,  together  with  a  large  series  of  papers 
made  from  the  same  material. 

The  fii-st  experiments  in  manufacturing  paper  from  maize  wei-e  made 
under  the  direction  of  a  Bohemian  named  Moritz  Diamant,  at  the  Imperial 
pai>er-mill  at  Schlogelmnhl,  near  Glog^nitz.  The  experiments,  how- 
ever, were  not  satisfactory,  as  the  endeavor  to  procure  paper  direct 
from  the  unwoven  plant  fiber  was  always  met  with  great  expense.  ThQ 
fact  that  cotton,  flax,  &c.,  were  first  woven  and  worn  and  then  converted 
into  paper,  suggested  the  possible  conversion  of  the  new  material  into 
textiles  first,  and  afterwards  into  paper.  Thus  the  first  process  became 
laat^  and  led  to  the  production  of  a  coarse  cloth  wliich  is  useful  for  forming 
the  ''body"  of  oil-cloths,  as  well  as  for  a  kind  of  toweling  which  will  be 
useful  only  as  it  proves  durable.  The  bleached  specimens  look  well, 
however,  and  have  a  kind  of  softness,  which,  though  several  removes 
from  linen,  would  recommend  them  for  toweling  of  the  coarser  gnules. 

The  paper  samples  api)ear  in  great  variety,  and  many  of  them  are 
fine  and  strong.  (See  the  report  of  this  department  for  1803,  pp.  436- 
438.) 

Arundinaria  tecta. — Southern  Cane. — Tn  the  pai)er  collection  of  the 
museum  there  are  a  number  of  specimens  of  pax)er  made  from  a  fiber 
produced  from  the  southern  cane  by  "steam-blowing,-^  samples  of,  the 
fiber  being  also  exhibite<l.  In  reducing  the  cane  to  this  fibrous  state, 
tightly  compressed  bundles  of  tTie  **  bamboo^  are  placed  in  steam  cyl- 
inders or  guns  24  feet  long  and  12  inches  in  diameter,  and  there  sub- 
jected to  the  action  of  steam  at  a  pressure  of  about  170  pounds  to  the 
square  inch  for  about  ten  minutes.  *'  The  gums  and  glutinous  matters 
which  hold  the  fibers  together  are  thereby  dissolved  or  softened,  and 
while  in  that  state  the  cane  is  blown  into  the  air  by  the  force  of  the 
steam  in  the  gun,  and  the  fibers  are  separated  by  the  expansion  of 
steam  among  them.^ 

The  papers  exhibited  ai-e  of  difi*erent  grades  of  wrapping-paper, 
"book,"  and  "news''  paper,  some  of  the  latter  quite  white  aiS  clear. 
It  was  claimed  by  the  patentees  of  the  process  that  good  fiber  could  be 
furnished,  from  the  gun,  at  $5  per  ton. 

The  idea  of  utilizing  so  coarse  a  material  for  paper  is  not  new.  The 
Chinese  have  for  ages  used  the  bamboo  for  the  purpose  of  paper-making, 
employing  "shoots"  one  or  two  years  old  for  the  piUTxfse.  The  system 
of  reducing  the  bamboo  is  not  so  simple  as  the  steam-blowing  process 
employed  with  cane,  for  it  necessitiUes  macerating  in  water  for  a  week 
or  more,  atYer  which  the  pieces — some  5  feet  in  length— are  washed 
and  placed  in  a  dry  ditch  and  covered  with  slacked  lime  for  a  number 
of  days,  when  they  are  again  washed,  cut  into  filaments,  and  then  dried 
or  bleached  in  the  sun.  In  this  state  they  are  boiled  in  large  kettles 
and  subsequently  reduced  to  pulp  in  wood  mortars  by  means  of  heavy 
pestles..  A  glutinous  substance  is  then  mixed  with  the  pulp,  and  upon 
tliis  mixture  the  goodness  of  the  i)aper  depends. 

Bamboo  has  Tieen  and  is  still  nsed  for  paper-making  in  Japan,  bnt  only  to  a  very 
small  extent.  The  paper  called  VhikuM,  notwithstanding  that  the  trantdation  of  this 
word  is  ^^ bamboo  pajHsr/'  is  not  made  ol  bamboo;  the  name  has  only  been  borrowed 
from  China. 

While  ui)on  the  subject  of  maize  and  cane  paper  it  may  be  well  to 
mention  that  quite  an  industrj'  is  carried  on  in  the  South  by  the  manu- 
facture of  paper  Trom  **bag^s^e,''  or  refuse  sugar-cane  as  it  comes  from 
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the  crushing  mills,  iu  Louisiana.  (See  closing  portion  of  the  seoood 
part  of  this  report.) 

Stipa  tenacismna.'^^lat  Weed. — ^This  plant,  which  is  only  interesting 
as  furnishing  a  paper  substance  and  not  a  textile,  grows  abundantly  in 
Algeria  and  also  in  Southern  Spain.  With  the  Arabs  it  is  called  Al/a^  tbo 
French  call  it  Sparte^  and  the  Spaniards  Esparto^  by  which  name  it  is  com- 
monly known  in  this  country.  It  belongs  to  the  grass  family,  growing 
in  matted  tufts,  with  long  leaves ;  a  bundle  of  Esparto  gra8s/but  for  the 
color,  resembling  a  corresponding  mass  of  broom.  Both  in  Africa  and 
in  Spain  it  is  manufactured -into  sandals,  hats,  baskets,  mats,  ropes, 
sacks,  nets,  &c.  The  Spanish  shepherds  employ  it  in  making  hurdlesi 
for  their  sheep,  and  the  Arabs  use  it  in  the  manufacture  of  household 
utensils,  weaving  it  so  closely  that  liquid  food  can  be  carried  in  them. 
The  young  leaves  are  eaten  by  cattle. 

The  Esparto  was  introduced  into  this  country  oxer  ten  years  ago. 
(See  annual  report  of  this  department  for  1868,  p.  200.)  In  late  years  it 
has  been  exported  in  considerable  quantities  to  France  and  England  for 
the  manufacture  of  fine  paper,  samples  of  which  can  be  seen  in  the  mu- 
seum, together  with  the  grass  as  imported. 

Vetillart  states  that  when  the  Esparto  is  reduced  to  a  pulp  and  exam- 
ined microscopically  the  fibers  are  seen  to  bo  '^  short,  full,  and  smooth, 
and  display  a  very  fine  central  cavity.  They  are  remarkable  for  their 
flexibility  and  tendency  to  curl  up;  they  are  sufficiently  uniform,  and 
the  diameter  is  regular  for  a  great  part  of  its  length.  The  points,  which 
are  rarely  fine  and  sharp,  are  often  rounded,  sometimes  tmncuted,  bifur- 
cated, or  notched."    The  fiber  separates  easily. 

iSpartina  cynmuroides. — Fresh  Water  Cord  Grass. — This  coarse  grass 
grows  to  a  height  of  from  2  to  6  feet,  ui>on  the  margins  of  lakes  and 
watercourses,  in  many  parts  of  the  United  States.  A  few  yeai*s  ago  it 
was  successfully  employed  at  Quincy,  111.,  in  the  manufacture  of  paper, 
the  source  of  supply  being  the  Mississippi  River,  where  it  was  found  iu 
vast  quantities.  It  cost  at  the  mill  about  65  per  ton,  and  made  a  very 
firm,  better  class  of  brown  wrapping-paper — superior  to  straw — samples 
of  which  can  be  seen  iu  the  museum.  The  bruised  stalks  present  quit^ 
a  fibrous  appearance.  ^ 

26.— DlCKSONIE^. 

The  fiber  menT;ioned  in  this  family  belongs  neither  to  the  Eudog-ens 
nor  to  the  Exogens,  but  to  a  tlurd  group,  known  a«  Acrogens,  or  top- 
growers,  which  include  the  tree  ferns. 

Cihotium  mendesii. — ^Tree  Fern. — This  plant  is  found  in  the  Sandwich 
Islands,  growing  upon  the  high  lands  at  an  elevation  of  1,000  feet,  and 
produces  a  substance  resembling  silky  hairs  or  down.  It  is  called  Pm^k, 
and  is  used  for  upholstering  purposes,  and  particidarly  for  stuffing  mat- 
tresses. It  has  become  an  article  of  export  from  the  Sandwich  Islands 
to  the  United  States  to  the  amount  of  seveml  thousand  pounds  annually, 
the  most  of  which,  if  not  all,  is  consumed  in  California. 

Puhi  consists  of  *'the  hair-like  scales  found  on  the  crown  of  the  stem 
and  about  the  base  of  the  frond  stalks  of  the  ferns.''  One  plant  will 
furnish  but  two  or  three  ounces,  which  requires  fom  years  to  be  pro- 
duced. 

Two  other  species,  C^glavmcni  and  CAawmoi,  produce  the  "golden 
moss,"  as  it  is  called  by  the  Chinese,  and  a  specie^s  of  Dkksonia  which 
grows  iu  Madeira  also  yields  a  similar  substance,  which  is  used  for  the 
same  purpose.    It  is  also  used  medicinally  .as  a  styptic. 
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PART   II. 

OUE   FLAX   AISTD    HEMP   INDUSTEIES. 

INQUIRY  CONCERNIKG  PRESENT  PRODUCTION  AND  MANUFACTURE. 

In  connection  with  the  foregoing  report  npon  the  vegetable  fibers  in 
the  mnsenm  of  the  Department  of  Agricnltore  an  obvious  necessity 
appeared,  a  showing  of  the  practical  as  well  as  technical  and  scientific 
sides  of  the  subject,  particularly  in  regard  to  fibers  which  are  or  may  be 
grown  within  our  own  borders.  With  increase  of  population  and  wealth, 
and  advauce  in  art  and  culture^  come  new  and  ever- varying  wants  to 
be  met,  requiring  diverse  material  in  all  modes  of  combination.  Fab- 
rics of  strength  superior  to  cotton,  textiles  of  greater  tenacity  than  wool, 
and  textures  snrpassing  either  in  cheapness,  are  the  constantly-enlarg- 
ing necessity  of  the  times.  With  a  present  demand  for  35,000,000  yards 
of  bagging  for  cotton,  while  flax-fiber  enoa^h  to  produce  it  is  thrown 
away,  the  effort  to  extend  the  production  of  flax  bagging  would  seem 
to  be  worth  oflBcjial  consideration. 

The  importation  of  products  costing,  with  duties,  $20,000,000  per 
annum,  of  which  instead  we  should  export  at  least  an  equal  amount,  is 
a  feature  in  national  economy  not  to  be  commended.  We  are  introduc- 
ing foreigners,  hundreds  of  thousands  per  annum,  and  setting  them  to 
fruitless  competition  with  the  farmers  in  the  production  of  wheat  and 
cotton,  cheai>ening  our  staple  products,  while  we  send  abroad  for  our 
sugar,  flax,  hemp,  jute,  and  many  othef  necessaries  suited  to  our  soils 
and  climate.  It  cannot  be  continued  without  serious  injury  to  our  agri- 
culture. The  present  moment  is  not  too  early  to  call  a  halt  in  this 
wholesale  importation  of  raw  material.  One  good  crop  of  wheat  in 
Euroi)e,  with  ours  enlarged  to  500,000,000  bushels,  would  depress  prices 
and  spread  panic  through  the  Northwest,  which  would  give  a  new  and 
terrible  emphasis  to  the  pressing  need  for  diversification  of  our  agricul- 
tural industry. 

There  is  increase  of  flax  for  oil-making  in  the  heart  of  the  wheat-grow- 
ing belt.  Its  rough  straw  is  used  in  immense  quantities  for  paper  stock 
and  largely  for  bagging.  Jute  can  be  grown  throughout  the  cotton 
States,  and  there  is  no  further  doubt  concerning  the  successful  cultiva- 
tion of  ramie.  Abuliton,  the  mallows,  yuccas^  and  other  fiber-bearing 
plants  growing  in  wild  profusion,  invite  wholesale  utilization.  With 
more  invention,  easily  acquired  skill  in  manipulation,  and  more  method 
in  cultivation,  and  care  in  preparation  for  market^  great  and  permanent 
and  ever-^wing  industries  may  be  built  up,  providing  labor  for  millions 
who  need  it,  and  increasing  the  present  prosperity  of  the  country. 

In  connection  with  the  foregoing  report,  it  was  thought  advisable,  for 
greater  completeness  of  the  work  in  certain  essential  points,  to  Issue  a 
circular  to  manufacturers,  asking  information  upon  special  subjects. 
Such  a  circular  was  prepared  with  a  view  of  obtaining,  first,  statistics 
in  relation  to  the  fiber-manufacturing  interest;  secondly,  to  gain  a 
knowledge  of  any  recent  exx>eriments  with  new  fibers  that  might  prove 
worthy  of  cultivation ;  and,  lastly,  to  learn  as  far  as  possible  the  present 
status  of  the  flax  and  hemp  industries,  and  what  special  encouragements 
are  needed  to  further  the  production  of  these  fibers  in  this  country. 

In  January  of  the  present  year,  copies  of  the  circular  were  sent  to 
flax,  hemp,  jute,  and  other  manufacturers  of  vegetable  fiber  (with  the 
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exception  of  cotton),  and  to  such  other  persons  as  are  interested  in  tbe 
furtherance  of  Americiin  textile  industries.  At  the  same  time  efforts 
were  made  by  special  correspondence  and  inquiry  to  sccai-e  the  latest 
and  freshest  information  rei;ardin^  such  plants  as  ramie,  abutilon.  tbe 
mallows,  yucca,  and  others,  which  aiti  susceptible  of  cultivation,  yieliliu*: 
fibers  worthy  of  utilization  in  the  art*.  The  subject  of  new  machinery 
has  also  been  considered,  especially  in  relation  to  those  fibers  whicli, 
produced  as  yet  only  experimentally,  have  been  awaitLn<:j  a  cheap  means 
of  mechanical  manipulation. 
The  foilowiog  is  the  text  of  the  circular  issued : 

UsiiTSD  States  Department  of  Agriculture, 

Washington,  i>.  C\,  January  1,  18S0. 

Deab  Sir:  A  report  upon  115  species  of  vegetable  fibers,  recently  prepared  by  Mr. 
Charles  R.  Dodge,  of  New  York  City,  is  ready  for  publication  ;  but  it.  ha«  been  thoogfal 
advigabl«,  in  view  of  the  rapid  advancement  of  the  jute,  flax,  ami  heiup  induatricR. 
]kod  of  the  growing;  interest  in  rainie  or  China  grasa.  to  add  a  chapt^v,  before  {rab- 
lication,  bearing  particularly  npon  the  fibers  nauien,  with  tUo  latest  ioformauoa 
etatistJcs,  &c.,  concerning  their  nrodnction  and  mamifactur©.  It  is  my  desire  that 
this  report  be  as  complete  as  poK.sible  in  it«  economic  and  practical  features,  and.  dh^- 
ieribing  as  it  does  many  new  or  little^known  til»ers  as  well  as  tboKe  of  fixed  e«ttinBercial 
Ttdoe,  with  their  uses,  growth,  preparation,  ^.,  %o  make  it  of  special  value  alik*  tp 
producer  and  manufacturer. 

For  the  purpose  of  gaining  correct  information  a«  to  the  manufacture  of  the  fibsn 
named,  and  a  Knowledge  of  other  filn^rs  that  may  jwwsibly  be  utilized  to  a  very  limited 
extent,  this  circular  has  been  preparml,  and  the  appended  list  of  qoeationa  aahnitlMi 
to  manufacturers  for  reply. 

As  the  department  is  particulxwly  interested  in  encouraging  homo  prodaction,  tad 
of  advancing  the  cultivation  of  new  or  partially-tried  tibei-s  that  may  prove  irtfrtAjf 
of  more  general  use,  it  is  of  special  importance  to  discriminate  between  native  and 
imported  fiber.  If  you  hav«  had  experience  with  other  vegetable  fibers  than  thoM> 
named  in  the  circular  (excepting  cotton),  experimentally  or  otherwise,  any  informa- 
tion that  can  bo  given  the  aepai*tment  concerning  them  will  be  thankfully  received, 
and  credit  given  in  the  report.  The  replies  to  tliis  circular  will  only  be  uicd  in  pre- 
paring a  summary  of  results,  which  wiU  interest  none  more  than  the  manufacturers 
themselves,  and  will  be  conlidential  as  far  as  it  relates  to  the  private  boainefls  of 
individuals,  and  known  only  to  the  compiler. 

Any  envelope  samples  of  mannfaeturcs  or  of  fibers  sent  to  Mr.  Dodge  will  be  subset 
quently  exhibited  in  the  museum  of  the  department,  credited  to  the  donors  upon  the 
regular  museum  labels. 

Please  reply  at  an  early  date,  using  the  inclosed  return  envelope. 
I  am,  respectfully, 

W.  G.  LeDUC, 
Commissioner  of  Agriculture, 

QUKSTrONS. 

1.  Name  of  fiber  manufactured  by  you. 

2.  Source  of  supply. 

3.  In  what  fonu  received. 

4.  Quantity  used  per  annum  ;  a  imported,  h  native. 

5.  Price  per  ]>ouiid  as  received  at  the  manufactory. 

6.  Do  yon  make  a  diti'erence  in  price  between  the  imported  and  native;  and  why? 

7.  "Wlmt  cl.ass  of  gotxls  do  you  n»anufacture?    l)s<^s  ot  such  goftds? 

8.  Can  you  give  a  general  statement  of  the  amount  of  each  kind  mannfa^-orwl  in 
1.^79? 

9.  \Vliat  new  machinery  or  processes  have  recently  been  introduced t 

10.  Principal  market  for  goo»Ls? 

11.  How  docs  the  iiative-^rown  fiber  compare  with  that  which  is  imported  f 

12.  What  oxi>erience  have  you  had  witii  ramie  or  China  j^ra^s? 

IH.  Havt*  you  rvor  tosi.-d  or  luauuracturiMl  otlier  vpjr<table  IiIkts  of  native  growth, 
as  asclepias,  nl<ntiiou,  llu*  mallows,  tVc,  or  auy  of  tJu^  tropical  foliaeious  fibew,  as 
yucca,  a;r»ve  (tSisal  Ikmm]*),  orolluT  UIkth,  and  witli  wliat  rcsiilU  ? 

14.  (iive  vi«'ws  of  8]h«  ial  encouragrjm'nts*  or  hiudrauces  altVcting  the  extension  of 
aueh  mauufjictures.  • 

At  the  outset  of  tlie  inquiry  it  was  proposed  to  incorporate  tbe  gen- 
eral results  of  the  investi<iatioii  in  the  main  reiwrt  on  the  fil>ers  of  the 
musicum  collection  (rart  1),  and  to  treat  each  plant  under  its  resped> 
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• 

iv(^  title  Aud  in  its  appropriate  place.  This  plan  has  been  carried  out 
•witb  fibers  of  whose  growtji  a»d  manufacture  we  possess  only  experi- 
iQ^tal  knowledge,  and  al«o  with  flax,  keaip,  and  jut^,  in  matters  ol' 
geueml  infonnatjion^  histoxy,  &c.  The  economic  considerations,  ques- 
tions of  pi'oductLon,  sui)ply,  nianuf;ieture,  and  tariff  relations  of  tlie  tliree 
iiaiDed  fibers,  however,  are  so  intimately  related  and  their  interests  so 
connected,  I  have  concluded  to  tre^t  tJhem  conjointly  in  this  chapter, 
forming  Part  II  of  the  fiber  reix)rt.  The  best  methods  of  cnUivation 
and  preparation,  particularly  of  flax,  have  been  presented,  and  a  por- 
tion of  the  report  devoted  to  ramie  and  other  fibers  with  which  practi- 
cal results  have  been  accomplished.  The  report  is  presented  in  the 
hope  that  our  farmers  may  l>ccome  more  intimately  acquainted  with 
tlH)se  groat  sources  of  national  wealth,  and  do  their  share  towards  mak- 
ing fil^r  production  in  this  countiy  an  assured  success. 

PRODUCTION. 

It  has  boon  stated  that  next  to  wool  in  the  fiber  production  of  the 
United  States  flax  stands  third  <m  ihe  list.  In  1850  the  product  of  raw 
flax  for  the  whole  country  amounted  to  7,709,676  pounds,  falling  in  1860 
to  4,720,145  pounds,  while,  according  to  the  census  of  1870,  there  was  a 
product  of  27,133,034  pounds.  Of  this  quantity  over  87  per  cent,  was 
grown  in  the  three  States  of  Ohio,  Xew  York,  and  Illinois,  Ohio  alone 
producing  over  17,000,000  pounds.  In  order  of  quantity  Ifew  York  and 
Illinois  come  next,  with  something  over  3,000,000  and  2,000,000  pounds 
respectively.  These  States  are  followed  by  Pennsylvania,  Iowa,  Wis- 
consin, Michigan,  Kentucky,  and  !N^cw  Jersey,  all  producing  above  a 
quarter  of  a  million  pounds,  I?ennsylvania  and  Iowa  together  producing 
1,500,000  pounds.  It  is  dilUcult  to  estimate  the  present  area  in  flax,  but 
it  cannot  fall  much  beloT  400.000  acres.  There  has  been  a  decrease  in 
acreage  in  some  of  the  easterly  States,  but  this  is  more  than  compen- 
sated in  States  lying  west  of  the  Mississipx>i,  formeily  producing  com- 
paratively httle. 

The  five  States  of  Ohio,  Indiana,  Wisconsin,  and  Kansas  had  a  little 
more  than  150,000  acres  under  flax  cultivation  in  1869,  and  about  250,000 
acres  in  1877-78.  Ohio  produced  in  18G9  17,880,624  ponnds  of  fiber, 
and  in  1877-'78  but  7,343,294  pounds,  a  tremendous  fidliug  oft*.  I  cannot 
find  satisfactory  reports  of  amount  oi*  lint  produced  in  other  States  for 
the  last-named  date,  but  the  seed  figures  show  an  enormous  increase  in 
cultivation  in  Western  States,  especially  Kansas  and  Iowa.  In  1869 
Kansas  produced  but  1,553  bushels  of  seed  and  Iowa  88,021  bushels.  In 
1877-78  the  production  of  the  same  States  amounted  to  291,309  bushels 
and  529,878  bushels  of  seed  respectively.  The  ceusus  of  1880  will  show 
still  larger  figures.  Hemp  cultivation  has  for  the  most  i)ftrt  been  con- 
fined to  Kentucky  and  Missouri,  other  States  producing  it  only  in  A^ery 
limited  quantities.  As  long  ago  as  1842  llie  production  of  Kentucky 
amounted  to  15,500  tons.  The  IbUowiug  table  gives  the  production  of 
five  States  since  the  year  1850: 

Hemp  production. 


states.  1S50.        18C0.        IJ^TO. 


1   r/>7?*.  '  TuT^a.      Ton  it. 

KfTitrrlvV I  1T.>7  3*.  OS-.  7.777 

:.li-^.Mivi _  1^''"C  ^"---'^  !      --^IG 

TfUIJ.   ''iV'i^ -m , > 

I'.iin.svlvunia --.., 

litU.MiH ^ 


1.(40         l.tViS 
44  4::  1        :.7i 
I       'Jui  I         174 
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This  shows  an  increase  in  the  first  decade — ^the  production  being 
donbled  in  Kentucky — and  a  very  g^reat  decline  in  the  second.  The 
coming  census  will  no  doubt  change  these  figures  materially  as  the  pro- 
duct of  Kentucky  has  only  slightly  increased  since  1870,  varying  from 
7,000  to  8,000,  while  in  some  other  States  there  has  been  a  decided  in- 
crease. With  hemp  production,  hemp  manufacture  has  also  declined 
greatly  in  Kentucky  since  the  last  census  reports  were  made.  Major 
Proctor  of  the  State  survey  is  of  opinion  that  not  more  than  2,500  tons 
of  hemp  tow  are  now  used  in  the  manufacture  of  cordage,  twine,  and 
bagging,  in  the  State.  He  gives  as  the  several  causes  for  the  decline 
in  cordage  manufacture  the  introduction  of  manila  fiber,  the  decrease  ui 
American  ship-building,  and  the  introduction  of  improved  machiu^ 
in  the  East.  ^'The  extent  of  the  change  wrought  by  the  introduction 
of  improved  methods  is  shown  in  the  fact  that  in  1840,  4,4G4  operatives 
produced  $4,078,300  worth  of  cordage,  and  in  1870, 3,G08  operatives  pro- 
duced $8,979,382  worth  of  cordage.^ 

FOREIGN  SUPPLY. 

The  imports  of  flax  and  hemp,  raw  and  manufactured,  during  the  year 
1879  amount  to  $5,781,710,  and  of  this  amount,  $2,798,465  was  paid 
Ibr  the  raw  material  in  the  ratio  of  one  to  two,  flax  being  the  lesser 
import. 

For  the  foreign  flax  supply  we  depend  mainly  upon  six  or  seven  coun- 
tries, and  in  the  last  ten  years  but  fifteen  conntries  are  represented  in 
all,  only  eight  furnishing  a  steady  snpply.  Since  1877,  inclusive,  Russia 
hafi  furnished  the  largest  amountand  England  next,  the  last-name<I  coun- 
try leading  in  the  seven  years  previous.  A  considerable  amount  comes 
tcom  Canada,  either  in  the  form  of  tow  or  line.  The  tow  being  subject 
to  a  duty  of  610  a  ton  when  intended  for  bagging  manufacture,  thoagh 
it  comes  in  free  for  paper-stock.  The  Boston  market  is  largely  supplied 
from  Archangel,  either  direct  or  via  England,  though  a  large  quantity 
of  this  fiber  also  comes  to  the  i)ort  of  New  York.  Uolliind  flax  is  used 
to  some  extent,  though  it  is  not  in  such  demand  as  formerly.  At  one 
time  it  was  considered  the  most  perfectly  prepared  flax  in  the  market, 
being  even  at  the  ends  well  cleaned  and  strong.  Rotterdam  and  Zea- 
land flax  is  imported  in  small  quantities,  and  Belgium  sends  us  small 
amounts,  varying  in  the  ten  years  from  five  to  seventy-five  tons.  Bat 
ten  tons  were  reported  for  the  year  1879. 

It  is  difficult  to  get  at  the  true  figures  as  regards  any  one  market,  on 
account  of  the  increased  amount  of  indirect  imjwrtation  in  small  quan- 
tities. Messrs.  R.  B.  Storer  &  Co.,  Boston,  estimate  the  quantity  o\ 
flax — ^hackled  and  line — and  also  of  tow  received  in  that  market  during 
the  year  1879  to  be  3,730,000  pounds.  By  far  the  largest  portion,  or 
3,583,400  pounds,  was  received  from  Bussia,  and  of  this  quantity 
1,405,300  pounds  was  imported  in  the  form  of  tow.  The  small  balanco 
was  received  chiefly  from  Ireland  and  the  Netherlands,  there  being 
59,500  pounds  from  the  former  country  and  87,100  pounds  from  the  lat- 
ter. Very  little  line  or  dressed  flax  was  imported  last  year,  nearly  all 
of  it  being  hackled  or  undressed,  and  flax  in  this  condition  of  a  supe- 
jior  quality  is  imported  at  a  slight  duty  because  a  partial  manufacture. 

In  1879  the  flax  importation  Into  New  York,  as  per  figures  furnished 
by  Barbour  Brothers,  amounted  to  1,420  tons,  or  3,180,800  pounds;  970 
tons  of  this  was  flax  costing  from  $300  to  $550  per  ton,  leaving  450  tons 
of  tow  valued  at  $225  per  ton,  a  total  valuation  of  flax  and  tow  to  tha 
amount  of  $600,000. 


Digitized  by 


Google 


VEaETABLE  FIBERS. 


569 


Roferring  to  the  customs  figares  we  find  that  for  the  year  ending  Jane 
30,  1871),  there  were  2,1)35  tons  of  raw  tiax  fiber,  including  tow,  imported 
from  seven  countries,  at  a  cost  of  $909,451,  a  falilug  ofl:'  from  the  pre- 
vious year  of  $207,778,  and  a  smaller  amount  than  in  any  year  since 
1870,  when  the  raw  tiax  imports  were  100  tons  less. 

The  following  table  of  quantities  and  values  shows  the  sources  of  for- 
eign llax  supply  for  the  last  ten  years. 


Coantriea. 


Beljria™ 

<}«miaiiv ■ 

En^Iauu , 

Sooriund 

Ireland 

Caiuida,  &.c 

Britiib  Auatralasia. , 

^letlierlikutLi , 

BiiMia 

Other  countries 


Total. 


1870. 


187L 


1871 


1873. 


'Ill 
Tons. ;  Value.  Tons.   Value.  iTona.     Value.    Tons      Value. 


5 

524 
9J 


493 

9 

120 

649 

10 


$413    1 75 

1,812  r.  I. $1,682  4 

245,100   1,579   :}37,6(>8   1,730 
30,:;«4  ;      87     2S,509       674 


82.961 
1,123 

61, 077 

175, 137 

2,019 


1,128 

430 

61 

36U 

32 


159,323 
52,  l>i6 
22,  W8 
87, 224 
5, 412 


638 

237 
1,617 
1 


$33,761 

1,  ::44 

606, 075 
208, 082 


152,690 
44.634 
98,197 

354,489 
475 


35 

51 

817 

278 


558 
972 
217 
,230 
7 


1,927   605,962  3,672  694,832   5,274   1,399.747  14,171 


Tons.  Value. 


$14, 
12. 

885, 
98, 


139, 
104, 
76, 
805, 
1, 


1,137,737 


1874. 


0 

13 
,094 
8U 


854 
39:^ 
238 
489 
5 


13,112 

2,463 

418, 192 

107,345 


153,184 
43,070 
93,995 

U9,659 
7l8 


3,426     942,038 


Coantriea. 


1875. 


1876. 


Tons.     Value    iTona.     Value. 


Bel^jium   27 

Germany 1 

Kngland I    609 

SoaUuid I    730 

Irfhtnd I      69 

Can;4aa,&c    1,403 

iJritisb  Anstralasia  ;    i;W 

Keth<  I  imwlft |    1.^ 

Kus8ta |1, 1G5 

Other  countries 


Total 4,322 


Tons.     Value. 


18 


$9,121 
2;J7  ; 

283,331  5o5 
2W.  173  I    339 

30,37?*  I  14 
195.41*3   1,540 

12,419  i 

63,  r^Orf  I  148 
2o3,68o  '1,0^7 
8 


$8. 

SIO, 

162. 

9, 

272. 


I  ^ 


47, 
246, 


1,112,40:»  3,659   1,(»C0,437 


1877. 


44 


747 

250 

228 

1,635 

128 
1,459 


Tons.     Value.    Tons.   Value. 


$19,458 


310, 519 

116, 782 
132.  917 
238,  fe08 

7ao 

38.  573 
385,177 


1878. 


1879. 


59 


$28,127 


234 

247 

542 

1,275 

11 

49 

1,628 


108, 171 

76,220 

82i,  510 

175,121 

970 

18,  272 


10 


613 

3r4 

299 

458 


35 


449,838  11,156 


$3,787 


193,051 
167, 816 
169,  2j0 
84,459 


12,661 
338,457 


II 


4,443  1,243,064  4,045  1,177,229  2,935  969,451 


The  finest  foreign  hemp,  and  that  which  brings  the  highest  price, 
comes  from  Italy,  this  little  kiugdora  producing  over  90,000  tons  annu- 
ally, the  yearly  production  of  the  United  States  not  being  over  2(K000 
tons.  The  principal  foreign  supply  of  hemp,  however,  is  derived  from 
Russia,  and  in  the  past  year  large  quantities  have  been  imx)orted,  owing 
to  the  insufficiency  of  the  American  supply. 

Mr.  Joseph  Chisholm,  of  Salem.  Mass.,  states  that  there  are  three 
grades  or  selections  of  St.  Petersourg  hemp  for  general  importation^ 
the  clean,  outshut,  and  half  clean,  the  first  being  the  best,  the  second 
that  which  is  rejected  upon  government  inspection,  and  the  third  the 
lowest  and  poorest  grade.  "  The  cleaned  was  that  of  which  stays  and 
.shrouds  for  sblps,  &c.,  used  to  be  selected,'^  because  of  its  less  elastic- 
ity. Archangel  hemp  is  shorter  than  tbe  St.  Petersburg,  showing  the 
effect  of  high  latitude  on  length  of  staple.  Of  other  Russian  hemps 
may  be  mentioned  the  Riga,  wLich  is  also  shorter  than  St.  Petersburg, 
and  the  Polish,  which  is  an  excellent  hemp.  Russia  exported  to  the 
United  States  in  1879  but  53  tons  of  the  different  grades,  and  in  1878 
but  49  tons,  valued  at  $0,788.  In  1878,  Great  Britain  imported  from 
Russia  287,078  cwt.  of  all  kinds,  at  a  total  valuation  of  §2,389,830  in 
American  money. 
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The  following  table  of  hemp  io)portdtu)u  ebows  tlie  source  of  fiwga 
fiupply  iu  tke  laiit  tJirco  .\cart> : 

Uauji  imparls  fitr  tkrcc  ye«r«,  et^A'tntj  J  Hue  'SO,  of  each  jf€cr. 


CoiiiiJric8. 

l«77. 

1€7& 

1OT9L 

Tont. 

471 

ftl 

24  i» 

:; 

Value. 

Tonii. 

Value. 

Tona. 

Value. 

China 

6,  f.40 
51,  39i» 

2. 157 

440 

$57,4G8 

1.03C 
506 

573 

4 
K 

|1C1,9C 

Honff-K-ODir ........  ...................... 

44H 
1 

1 
21 

1 

79 

40 

19,403 

27 

06.871 
37H 

1,557 
119 

5.734 
232 

8,H70 

6,788 
2, 047, 147 

8,292 

M.244 

Scotland 

i.oi: 

Jrolftud   ...........  ...........■.■•>...... 

4  HJ 

Oaodda 

Italy 

47 

12. 517 

170 

"'*4flG 

53 

14.587 

33  227 

Junan 

Mciico 

275 

21,  Wl 

44.6Sr 

Kussia 

9.m 

Sosuilflh  PossoiutioiiB ...................... 

i5,fii3 

2il 

1, 660, 458 

39,331 

21 

1,459,  Hi 

GiMTnauT    

Britii«h  \YeHt  Indit^flandBi-Itiah  Honduras. 

SritJiAli  Poa£f  Stiious  in  Aiiit^i  ............. 

186 

!«,« 

, 

Total 

17. 128 

1,  $52, 480 

20,003 

2,221.164 

17.711 

1,«»,6W 

It  is  not  easy  to  get  at  the  exact  amount  of  "Enssia  liemp"  Im- 
ported, as  tlie  Vable  also  includes  the  various  otiier  "  hemps,"  as  Ma- 
nila, Sunn,  Sisal,  <S:c.  The  trade  name  "Kussia  hemp''  ha«  been  ap- 
plied to  Cannnb'iH  satira^  to  distinguish  it  from  other  hemps  derived  from 
foliaceous  plants.  Such  hemps  will  be  received  from  the  Spanish  pos- 
sessions (Philii)pine  Islands),  Mexico,  &c.  Much  of  the  hemp  credited 
to  England  in  the  above  table  has  doubtless  been  imported  from  Bussia 
into  that  country,  and  re-exported  to  tlie  United  States.  A  large  quMi- 
tity  of  the  flax  supply  comes  to  us  by  indirect  importation,  and  princi- 
pally through  England. 

The  importation  of  India  jute  fiber,  jute  butts,  and  jute  yam,  for  the 
year  ending  June  30,  1879,  amounted  to  $2,873,202.  Of  this  amount, 
$602,030  was  for  jute  liber,*  and  $  1,702,257  was  for  jute  yam.  This  rep- 
resents, in  round  numbers,  19,000,000  pounds  of  jute,  97,500,000  pounds 
of  jute  butts  and  rejections,  and  2,000,000  pounds  of  jute  yam.  This 
doe^  not  include  the  imports  of  foreign  gunny-cloth. 

Imports  of  flax  and  its  manufadnres  into  the  UnU<'d  States  from  1870  to  1879,  incJmirf. 


MaBotactarea. 

Ycara. 

Flax,  raw. 

Ihymrda. 

Other  mftaa- 

lavtUTMi. 

1JJ70  

Toiifi. 
1,027 

3,  <»72 
5,  274 
4.171 

3.  4J(J 

4,  3-J2 

3.  (5:.y 

4,4t>X 

4,  (14.-. 
2,  935 

DoUart. 

6<>5. 9C2 

6.04.  H32 
1,3I>9.747 
1,137.737 

942. 1)38 
1,112,405 
1,  ()C,0,  437 
1,24:;,  004 
1,177,229 

yoy,  451 

BoUart. 
12,716.656 
13. 5GU,  702 
IC,  615,060 
16, 271,  500 
14,081.428 
14,124.947 
12,  237. 966 

11, 5<m,  Sim 

11,4'.10.7.S8 
11,  S17, 047 

IMUn. 

3, 5::6.  .W 

1X71 

l^?t::::::.:::::::::::::;::::::::::::;:::::; 

jh74                      ..                    

4,  :«o.t.  3j: 
4,0tG.4:^' 
4.15«.«! 

3.  y.n.  3-.: 

I.-;;-,           .            

2, 47.\  '*:• 

]h7r. 

1^77 

ih~j^                              

2,21^11'' 
2.  4iW,  W'> 
2,  9^22.  w: 

1k7>>          

zsf:c,m 

"Sunn  luMiip  Is  also  iiiclndo^l,  a  coinpnrativoly  small  qnantity  of  this  (Lber  entexiag 
the  iiKukcl,  principally  UbtMi  Jor  iiiiciioi-  kimls  of  rope  uaJ  cordogo. 
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£jrji>Oi'U  of  Htu  nud  its  mnnuftu^urtifro'^  //*«'  I'nihd  ^fatcH, 

FOREIffN  OR  RK  EXPORT. 


571 


1870 

1 

1871 

34 

... 

4  ').">7 

1872 

11    .'.JK 

I87;f 

•:;:*::; •          l^ 

[t  >**iX 

1874 

I                           H 

1R75 

4>s 

6  M.'i 

1«7« 

1  41.". 

jfir77       

1K78  .'. 1 ' 

lg79 , J 

1 

•" 

13.  602 

121970 

.^  (t'l ' 

100,011 

2t.  *J7G 

108.  024 

ii,4:iH  j 

17.S  338 

:».  r>7l  ! 

.      1C4. 861 

7.  ...".151  1 

117,070 

:!1.4S7' 

73. 9.VJ 

til,  VJ-'  • 

•4.2A4 

4,  :><nt 

98.  3o:» 

C.-.,  9,14 

64,  282 

Impwtt  and  ejCjMris  of  ''/i«M^/aH,"  }fanita,  Sinai,  and  oihev  heuipH  and  their  manufiHiture$j 

from  in70  to  1879  inclusive. 


IMPORTS. 

Years. 

Kaw. 

Tons.           DoUart. 

22.  5."7       4, 06i»,  :J7? 
20.  >*<)0  1     3,  9 IS.  1-J9 
27.  6!:i  1     4,  .'.M>.  049 

20, 57:;  '    3.  :u7, 97:: 

24.325  ;     3.  OTi;,  9(i7 

23.  oc'j  ,    3, 110, :; J.", 

17.979  1    2,2J7.:.10 
IT,  12j<  :     l.K')2. 4 HO 

20,  r^.".      2,22i,n;4 
17,711  1     1,829.U0«4 

I 

Manuractares. 

Other  man- 
ufactures. 

1H70 

SUi.  yards. 
Ihh,  4«7 

9:^1,  (;'.K 
r.2»i.  7y;: 

212.  k:>i 
7.'»,  rsoi 

4,(;a7 

3U,  04  J 

DoUart. 
124.  UTo 
13.\^23 
90..^:>o 
40.414 

12.  i:.2 

10,  277 

774 

7,  404 

y',  tci 

■ ■ 

2 J8  480 

1S71 - 

•■"^  f»W 

1873 

3C6,891 
231.707 

1S73 

1K74    

10**  03" 

1873 

98  80.i 

lii7C 

1877 

\ 

79,  ^"00 
91  r)93 

IffT*? 

*M),  H94- 

3«79 

98  000 

F 
Tears. 

OTRETGX  EXPORTS. 

HanufJirtiirM. 

Eaw. 

Otlior  man* 
tifortmi's. 

1S70    

Tont.       \    DoVnrit. 
.M.",  1           9n,.'.2-> 

i.::j.'.         2r,_.  i«r. 

;.:«{         173.  o.v; 

1,2.0          224.  r.u 

1,2>0            2;:;.  711 

\yo        ].v;.  OJ4 
i..'2:.  .       ]'w;.9i2 

I  .'■(to           I'tU"  7."i7 

Sq.  vardg.       VoUftrt. 
1\H                   270 

DoUa^t. 
.")  Mr»2 

1K71                                .                

1  10 

Xtc^o         

j  663 

]  j^7j{                                        .         

*  .....' ' 

1  V'*! 

1^74 "     .'   _'_".   ..    

1  G46 

1H75 

j 

3  .'JH) 

lh7C 



797 

W77 

9  70.'» 

1S7K    .,  .. 

9.:>         US.  j:i4 
hKi         10^;,  ii07 
t 

239 

1879      .  .. 

t 

DOMi:STIC  EXrORT.S. 


Y©i»r». 


HrmpiDanufactorcs.         Cablos  .ind  conlapce. 


1«70, 

1>71  . 
U72. 
!>;::: . 
\yi\ . 
n:b . 

]^7J; . 
1H77  . 
1K78  . 
1J>79. 


Cv'fu. 


1.4'.7 
2.  :t2.'» 
J,2oi 


Dnlhrrt. 
4.'.  2*  0 


1".  1  ^2 

IJ'.  JIM 


9.  Hv7 


11.  !•;■' 
11.  !;;:: 

lK4n] 


Di<'!lnrn. 

27.'.  Imo 

il7!f!');i 
1::..  :."'> 
14.;.'  V.'. 

l7o,  \',1 


All  oth.'r 
iiiuiuiJ'ai- 
Itm  H. 


]7<>.7r:> 
.-;i.74«; 
7*i»!.  :;,it» 
7:;7. 042 
<•.:«:..  <;l'5 
l.ov;.  7.";) 

1,153,471 
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Juic,  cocoa  J  and  other  fibers  and  manufactures  off  imported  and  exported  from  1870  to  13J9 

inclusice, 

IMPORTS. 


Rair. 

Mannfactnres. 

Years. 

1 
By  yards.             | 

1 

Gnnny-cloth,  baj^and 
'  htipglDg.  * 

Other  iwa- 
ufacinm. 

1870 

1871 

1872  ... 

Tong.       ' 
.,         10,049  ; 

2fi,4'»0  ' 

41.851  1 

27,  r-ng  ' 

21.852  ' 

6u,:;«8  ' 

50.  793 
.,          40,fl97  1 
69.590 

DnVars. 

1,  Zlt\  762 

2,  1  M,  «o6 
2,  (■'"■;,  479 
1,           71 
1.           18 
1,           34 
2,;.o,.<8i 
2,351,778 
2, 438,  198 
3,-^^'  "37 

Sq.  yards.       DoUarg. 
4,5*;.5,827          421.166  1 
2-JH,  873             28,  5.i6  ( 
185,  L57             24, 100  ] 
80, 102             10,  CL»0 
6,411               1,462 
,           10,  843  ,            1,  772  ! 
!             2,634                   626 
1, 191                   629 
162                   114 
j            2,236  '               860 

Pounds.     ! 

8,  7S1.753   ' 
3t'  t    ;    .68  , 
IV   1    7   i  03 

J         •     03 

<              13  1 
15  . 

:          57 
• ;          05, 

5              50 

:             95  ; 

Dollars. 
291,218 

1,468.002 
:K)5.  556 
404,851 
:ui,  148 
•J09, 622 
197.016 
162.  286 
155, 646 
146,660 

JkUOTf. 

1,064,  in 
1.734.4Ti 
1.292.5U 

]87;j 

1S74 

2.064,4V. 
1,96&<"'5: 

1575 

1876 

2.397.^> 
l.C^C-a'' 

1377 

2,213,»4 

1^78 

1,510,©) 

1379 

1,629,:M 

EXPORTS. 

lOTO 

.1               673 

.{            I3r> 

J                157 
734 
159  i 

::07  ' 

1.181 
.'                 9h4 
.!             1,168 

•i        ''' 

88,316 
13,  630 
24, 636 
53, 143 
18,2fi2 
35, 422 

125, 102 
97, 470 

116,136 
70,  508 

367,777  1 
14,585  1 
654, 139  1 
987,737  ' 
1,  5<Jl,325  < 
684,  531 
408,  099 

13,332 
623 
34,929 
81,263 
70,  913 
23,901 
18,  422 

19.  re 

1871 

A  221! 

1872 

1873 

4, 620  j           1, 191 

1,698  1               122 

40  1                 10 

13,  «4 

20,  S® 

1874 

33,54: 

1A75 

22.  >I 

1876 

i;:;;:;:::::;::::::;;:::: 

y,if^ 

1877 

1  ......  .  .  \    

S9.2li 

1878 

i ] 

23,000  ; 
\" 

950  • 

i 

1 

l9.Sii 

1879 

i          1 

82,Tt'3 

By  reference  to  the  table  of  flax  imports  it  will  be  seen  that  there  was 
a  considerable  falling  off  in  amount  of  flax  imported  in  1879  (year  end- 
ing June  30),  compared  with  the  previous  year.  Messrs.  E.  B.  Storer 
&  Co.  account  for  this  from  the  fact  that  we  were  at  that  time  in  the 
depth  of  depression  in  the  linen  interest,  and  manufacturers  only  im- 
ported enough  raw  material  to  keep  the  works  from  coming  to  a  stand- 
still.  Foreign  and  domestic  flax  was  lower  than  it  has  been  known  for 
a  quarter  of  a  century,  and  Scotch  spinners,  in  order  to  find  an  outlet 
for  their  goods,  sent  large  amounts  by  steamer  for  auction  sale  in  onr 
markets. 

It  Is  said  there  will  be  a  large  importation  the  present  year,  both  on 
account  of  the  peculiar  qualities  of  the  foreign  fibers  and  because  of  the 
small  supply  and  poor  quality  of  American  flax  of  the  last  season. 

QUALITY. 

The  question  of  quality,  especially  in  regard  to  flax,  is  one  of  the  most 
important  considerations  in  the  fiber  industry.  The  ability  to  produce 
fiber  to  any  required  amount  witbin  our  own  borders  is  of  less  moment 
than  the  ability  to  produce  a  quality  of  fiber  that  will  compete  with  that 
produced  in  t!ie  flax-growing*  countries  of  Europe.  It  is  grown  to  an 
exceedingly  limited  extent  in  this  country  for^«e  fiber,  though  there  are 
large  areas  under  cultivation  in  the  Middle  and  Western  States  chiefl.v 
for  the  seed.  Tor  this  purpose  it  is  grown  until  thoroughly  ripened,  cut 
with  a  reaping-machine,  thrashed  upon  a  common  wheat-thrasher— tnere 
being  nothing  yet  invented  to  keep  it  straight — and  the  straw  sold  by 
the  load  at  the  nearest  mill.    It  is  transported  like  hay,  in  a  tangled 
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bulk  of  fiber,  pitched  upon  the  load  loosely  just  as  it  ecmes.  In  8ome 
»ectious  it  cannot  be  sold  at  aoy  price,  and  in  such  a  case  is  ol'ten  burned 
to  get  rid  of  it. 

There  is  necessity  for  greater  care  and  skill  in  the  American  produc- 
tion to  obtain  a  liner  material,  more  strength  by  improved  methods  of 
treatment,  and  more  evenness  in  length.  The  Irish  and  Dutch  sow  thick 
for  line  fiber.  They  have  a  moist  climate,  too,  which  gives  better  fiber, 
although  in  Northern  Xew  York,  and  New  England,  Michigan,  Oregon, 
&c.,  the  latter  especially,  fine  flax  can  be  grown.  Farther  south,  under 
a  hotter  sun,  the  climate  is  drier,  and  therefore  not  so  favorable  for  the 
1  reduction  of  fine  fiber.  The  principal  reason  for  coarseness^  however, 
18  the  production  for  seed,  as  has  been  stated.  It  is  sowed  thin  and  not 
cut  until  fully  ripe.  The  stalks  are  largo  and  coarse,  and  the  fiber  good 
tor  nothing  but  as  a  substitute  for  jute  butts  in  the  manufacture  of  bag- 
ging, or  tow  for  paper  stock. 

I  am  informed  that  flax  was  sent  to  market  from  Connecticut  sixty 
years  ago  that  was  strong,  clean,  and  as  good  as  any  raised  in  the  United 
States  at  the  present  time.  Very  strong  and  flexible  flax  also  came  from 
Iforthern  New  York  and  Vermont,  but  it  was  not  clean.  The  meanest 
liax  of  those  days  came  from  New  Jersey,  though  the  State  is  capable  of 
arrowing  flax  now  equal  to  Archangel  flax.  What  is  termed  North  River 
flax  at  this  day,  found  in  the  New  York  market,  is  strong,  but  poorly 
cleaned. 

Different  grades  of  flax  are  used  by  the  various  manufacturers,  de- 
I)endent  upon  the  kind  of  goods  produced.  For  the  finer  classes  of 
goods  foreign  filier  is  principally  used,  though  the  American  is  utilized 
to  a  greater  or  less  extent  in  all  manufactures.  Goods  produced  from 
foreign  flax  are  said  to  be  in  every  way  superior,  and,  of  course,  com- 
mand the  highest  prices.  A  Massachusetts  manufacturer  of  crashes  and 
sim^ar  grades  of  linen  goods,  using  flax  from  Northern  New  York, 
Canat^  and  Eussia,  makes  a. difference  of  one-half  cent  in  favor  of 
Amencan  flax  if  well  dressed,  because  the  fiber  is  better  than  the  grade 
of  Russian  used.  Another  eastern  manufacturer  considers  best  Amer- 
ican flax  about  equal  to  the  third  crown  Archangel  flax,  and  states  that 
ttiis  grade  is  less  called  for  when  American  is  abundant  and  of  reason- 
aW©  price.  The  Russian  flax  possesses  a  great  advantage  over  the 
American,  apart  from  its  quality,  in  its  regular  and  uniform  preparation 
for  market.  The  various  grades  are  fixed  by  a  government  standai*d, 
and  before  any  fiber  is  sent  abroad  it  must  be  examined  and  graded  by 
ofiicials  appointed  for  the  purpose.  Manufacturers,  therefore,  receive  a 
flax  year  after  year  of  about  uniform  length  and  color,  varying  in  strength 
only  as  the  crop  varies  from  one  season  to  another.  From  want  of  ex- 
perience and  united  action  on  the  part  of  our  growers,  as  well  as  from 
the  uncertain  element  of  lal>or,  American  flax  is  seldom  prepared  twice 
alike,  and  the  manufacturer  cannot  tell  what  he  is  buying  without  first 
making  tests  with  small  samples.  The  difticulty  is  increased  with  the 
number  of  sellers,  as  no  two  seem  to  seek  the  same  standard.  Concerted 
action  on  the  part  of  both  buyers  and  sellers  would  tend  to  diminish  the 
difliculty,  and  with  more  certjun  preparation  of  domestic  fiber  will  come 
an  increasing  demand. 

In  the  manufacture  of  thread  requiring  the  use  of  fine  flax,  the  im- 
I)orted  is  generally  preferred  and  costs  about  one-third  more  than  the 
native.  Some  of  the  eastern  spinners  say  the  native  does  not  operate 
smoothly  enough  to  make  fine  work,  and  the  color  is  not  desirable.  Tlie 
bad  color  is  easily  accounted  for  through  earehv^s  rotting.  On  the  other 
hand  for  coarse  uses,  as  in  the  manufacture  of  bagging,  it  is  held  that 
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imtive  flax  tow  is  tlie  best,  thongh  there  is  less  competition  in  this  form 
of  flax  thaii  any  other.  Canada  flax  by  some  manufacturers  is  consid- 
ered finer  iind  softer  than  much  of  the  American,  but  even  here  there  is 
i-oom  for  improvement  in  growin<^,  and  in  manipulation. 

It  is  claimed  that  the  only  foreign  hemp  whicli  comers  into  direct  coxn- 
l^etition  with  American  is  that  imported  from  Kussiii.  American  hemp 
l>osse^  -es  greater  flexibility  than  Russian,  though  the  latter  is  of  morw 
equal  length,  as  has  been  explained,  and  through  its  le^s  dexibility  is 
prefenecl  for  stays  and  shmuds.  On  the  contraiy,  Kussian  hemp  can- 
not be  dresseil  so  fine  as  the  American,  and  on  account  of  the  greater 
cheapness  of  the  latter,  with  equal  strength,  the  Russian  has  been 
nearly  driven  from  the  market.  Boulogne  or  Italian  hemp  has  also  great 
flexibility  with  great  strength,  though  coarser  and  inferior  qualities  of 
this  hemp  find  their  way  to  our  market.  Owing  to  the  present  scarcity 
of  the  American  product  manufacturers  have  been  importing  largely 
from  Russia  again.  There  is  a  consequent  demand  for  Kentucky  hemp, 
and  it  is  stated  tliat  a  much  larger  area  has  been  planted  than  in  many 
previous  years.  Large  contracts  are  siiid  to  have  been  made  for  the 
crop  of  1880  at  $5  per  112  pounds.  Seed  was  purchased  at  $3  per  bushel 
and  even  higher,  and  land  rented  at  610  to  $12  per  acre.  With  a  very 
large  crop  juices  may  be  depressed  and  some  hemp  cultivators  may  not 
realize  all  their  hopes,  thougli  the  quality  of  American  hemp  has'been 
so  greatly  imi)roved  in  late  years  by  better  methods  of  softening  the 
fiber,  and  through  improved  processes  in  spinning,  that  it  will  teke  a 
higher  grade  of  manufacture,  and  new  sources  of  demand  will  be  created. 
Fine-dressed  American  hemp  is  too  good  for  standing  rigging  of  vessels, 
and  can  be  better  employed  than  in  the  manufacture  of  bagging.  It  is 
very  fortunate  at  this  time  for  the  fiber  industry  that  twine  binding  is 
coming  into  vogue  in  the  grain  fields,  in  place  of  wire  binding,  to  wluch 
there  have  been  serious  ol>jeciious.  Enormous  quantities  of  twine  will 
be  required  by  the  giainbiuders,  either  of  flax  or  hemp,  and  doabtless 
the  new  industiy  will  open  many  mills  thi-oughout  the  West  and  North- 
west. 

PRICES. 

Price  is  such  a  relative  thing,  it  is  impossible  to  give  figui'es  in  a  re- 
port of  this  nature  that  can  be  quoted  at  the  time  of  publication.  So 
much  depends  upon  the  state  of  the  market,  with  changes  in  the  domes- 
tic and  foreign  supply,  that  the  price  of  a  product  can  only  be  given  in 
general  terms.  A  majority  of  the  replies  to  the  circular  were  i*eceived 
in  February  of  the  present  year  (1880),  and  the  quotations  may  be  under- 
stood to  a]>])ly  to  that  time.  In  the  case  of  hemp,  however,  at  the  date 
sx>ecified,  the  American  supply  was  short,  thei*e  was  a  demand  upon  the 
foreign  markets,  and  for  a  time  eveiything  wasso  unsettleil,  quotations 
coidd  only  be  given  fiom  day  to  day.  Diu-ing  March  American  hem]) 
rose  in  price  perceptibly,  and  is  now  somewhat  higher  than  the  foUo^^ing 
quotations  given  as  the  i-uling  prices  in  New  York  on  the  8th  of  Jannar\  : 
Undressed  American  hemp,  $140  ]>er  ton;  single  dressed,  $185  to  $lbu 
per  ton  ;  double  di*essed,  $205  to  $210  i)er  ton  ;  Russian  hemp  held  »t 
$205  per  ton  for  the  best  Riga;  best  Italian,  $300})er  ton;  medium, 
$200,  and  inferior,  $175  per  ton,  all  of  2,240  pounds.  Water- rotted 
Italian  hemp  sells  in  New  York  for  about  twice  the  price  of  dew-rotte<l 
Kentucky  hemp. 

Regarding  the  home  market  for  Kentucky  hemp,  I  can  only  give  fi<r- 
ures  from  the  Lexington  Gazette  of  about  the  1st  of  March,  whei^  tin* 
statement  is  made  that  the  produce  of  300  acres  had  been  bought  at  tf6 
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-per  112  poimds,  the  manufacturer  offering  $7  per  112  pounds  for  the  crop 
of  1878,  with  a  premium  of  $50  in  addition  to  the  $7.  No  special  reason 
ia  ^ven  for  this  advance,  unless  it  be  the  demand  for  twine  fi-om  gmin- 
binders,  to  which  reference  has  been  made. 

Easternmanufacturers  were  paying  for  American  double-dressed  hemp, 
.^210  to  $230  per  ton,  about  the  middle  of  February,  and  for  best  Italian, 
$300.  On  the  22d  of  March  the  prices  of  Kentucky  hemp  had  advanced 
to  14  cents  per  pound  on  single  dressed,  and  to  16  centij  per  pound  for 
double  dressed,  $313  to  $356  per  ton,  with  prospect  of  a  gre^iter  rise. 

About  the  middle  of  February,  of  the  present  year,  dressed  llax  was 
quoted  at  13  to  15  cents  per  pound,  and  broken  and  scutched  fi^ix,  about  the 
same  time,  11  cents  x)er  pound.  In  1863  dressed  flax  averaged  28  cents  per 
pound,  from  that  price  down  to  15  cents  in  1870,  and  10  cents  in  1879.  The 
flax  mills  in  the  interior  are  mostly  engaged  in  manufacturing  tow,  the 
supply  of  rough  flax  coming  from  the  country'  contiguous  to  the  mills 
or  witliin  a  radius  of  12  to  15  miles.  It  is  made  from  rotted  straw,  grown 
mostly  for  the  seed,  and  is  worth  as  it  comes  from  the  thrashing  machine 
about  $3  to  $7  per  ton,  delivered  at  the  mill.  ^Much  of  this  is  used  for 
paper  stock  and  for  bagging,  bringing  about  $40  per  ton.  Upholsters' 
stock  from  green  straw  is  worth  $35  per  ton ;  that  used  for  crash  and 
twine  is  worth  $100  per  ton,  delivered  in  New  York  and  Boston.  Rus- 
sian flax  tow  is  quoted  at  the  present  writing  at  about  $200  per  ton. 

The  following  tables,  prepared  by  Mr.  Proctor,  give  minimum  and 
maximum  prices  of  hemp  and  flax  for  twelve  months  of  each  year  from 
1864  to  1873.  It  will  be  seen  that  the  price  of  Kussian  hemp  has  de- 
clined more  than  that  of  American: 


American  dreaaed 
hemp. 

American  nndretsed 
hemp. 

Rnuisn  hemp. 

■ 

Amfiriftan  flax. 

Years. 

h 

«  9 

ll 

ll 

5- 

11 

lt$t 

1250 
.255 

aio 

270 
270 
250 
255 
190 
175 

$350 
350 
3M 

385 
400 
835 
320 
285 
275 
240 

$no 

120 
220 
230 
160 
175 

im 
leo 

120 
115 

$225 
240 
300 
290 
240 
215 
215 
190 
100 
130 

f400 
850 
340 
345 

240 
240 
240 
200 
200 
210 

$600 
600 
385 
375 
OGO 
360 
250 
240 
225 
226 

$6  16 

16 
15 
10 
12 
12| 
15 
15 

$0  30 

28 

I^Sft 

IWff „,,--,,--.. 

254 
23 

1807 

1808 

24 

1809 - 

'M 

1R70 

21 

1871 

10 

1872 

18 

1878 

19 

The  price  of  jute  and  jute  butts  is  materially  higher  tban  during  the 
previous  year.  The  prices  quoted  in  returns  from  the  circulars  sbow 
that  prices  range  £h)m  3  to  5J  cents  iier  pound. 

COMPETITION. 

One  of  the  large  New  York  manufacturing  firms  state  in  their  reply 
to  the  circular  that  Kentucky  and  Missouri  hemp,  being  used  only  in  the 
manufacture  of  taiTcd  standing  rigging  for  vessels,  small  lines,  twines, 
&c.,  does  not  come  in  competition  with  any  foreign  henij)  except  Kus- 
sian, which  is  used  for  the  same  purposes.  American  hemp  has  boon 
the  cheaper  of  the  two,  however,  and  has  driven  the  foreign  pnKlnct 
out  of  th*  maiket  to  a  great  extent.    Much  of  this  quality  of  hemp  is 
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simply  dew-retted,  as  it  answers  equally  well  for  cordage,  &c,  as  the 
water-retted,  with  the  advantage  of  8a\iiig  the  extra  trouble  aud  ex- 
pense of  the  last-named  process.  The  tine  Italian  hemp  is  used  princi- 
pally for  spinning  into  yarns,  carpet,  warps,  fine  twines,  &c.,  and  now 
that  American  hemp  is  beginning  to  be  in  demand  for  spinning  pur- 
poses a  carefully  water-retted  article  of  home  production  will  come  into 
competition  with  it.  To  compete  successfully  with  it,  however,  farmers 
will  have  to  learn  something  of  foreign  methods  of  cultivation  and  treat- 
ment of  the  fiber ;  in  other  words,  they  will  be  called  uj^ou  to  compete 
with  foreign  skill  and  experience. 

The  same  may  be  said  of  flax-culture;  in  fact  it  is  the  principal  draw 
back  to  successful  cultivation.  It  is  in  one  sense  a  trade  that  is  to  be 
thoroughly  learned  and  followed  after  it  is  acquired,  and  it  is  only  bv 
long  pittctice  and  experience  that  foreign  flax-growers  are  enabled  to 
produce  a  unifoim  fiber  upon  which  reliance  can  be  placed.  It  is  too 
much  the  practice  of  American  farmers  to  dive  into  the  latest  sensation 
hap-hazard,  trusting  to  luck  and  good  prices— rea<ly  to  leave  it  a;* 
quickly  for  the  next  golden  promise,  be  it  beet-sugar  culture  or  wool- 
growing.  It  is  not  to  be  understood  that  the  farmer  must  grow  flax  or 
hemp,  and  these  products  only,  but  ho  must  stick  to  the  cultivation  of 
a  certain  amount — if  he  wishes  to  giow  it  at  all — year  by  year  gaining 
new  experience  and  skill,  which  will  insure  better  prices  as*  he  produces 
a  better  article,  enabling  him  finally  to  compete  with  European  culti- 
vators, chmatic  conditions  being  equal.  Thus  a  steady  supi)ly  will  be 
created,  which,  in  the  long  run,  will  be  productive  of  an  established  m- 
dustry  and  prove  a  source  of  wealth  to  the  country.  The  Russian  flax 
will  always  hold  a  slight  advantage  through  its  grades  being  fixed  by 
government  standards.  A  uniform  American  standard  could  easily  be 
established,  however,  if  those  interested  in  the  home  flax  trade  would 
take  united  action  in  the  matter.  In  all  probability  increased  produc- 
tion would  make  it  a  necessity. 

The  special  hinderances  to  the  flax  industry  in  this  country  are  thus 
summed  up  by  a  manufacturer  in  the  interior  of  New  York  State : 

Low  duties  on  the  imported  articles;  the  exteusive  cultivation  of  flax  in  Canads: 
the  hap-hazard  and  wasteful  manner  of  cultivation  and  handling  here ;  not  being 
able  to  compete  with  foreigners  in  cheapness  of  labor,  nor  in  quality  and  value  of  tbe 
article.  In  fact  the  price  lias  been  so  low  for  the  past  tive  yeaiB,  aud  there  is  so  moch 
labor  and  expense  attending  it,  that  it  has  not  paid  the  grower  Iiis  expenses. 

At  first  glance  it  would  appear  from  the  al>ove  that  flax -culture  in 
this  country  was  in  a  truly  lamentable  condition,  and  that  there  was 
nothhig  left  for  American  farmers  to  do  but  to  accept  the  inevitable  and 
let  flax  severely  alone.  A  little  Xanff  legislation  in  favor  of  home  pro- 
duction might  better  things  somewhat,  though  it  would  be  folly  to  put 
on  the  screws  to  any  great  extent  before  there  was  a  prospect  of  a  home 
supply.  The  "  haphazard  and  wasteful  manner  of  cultivation  "  com- 
plaiie  1  of  must  be  abaudoned  for  better  methods,  thereby  raising  the 
"quality  and  value  of  the  article,"  and  paving  the  way  for  con)i)etitiou 
with  other  countries.  With  new  and  improved  machinery  the  labor  and 
ex])ense  of  preparation  may  be  lessened,  and,  taken  altogether,  there  is 
certainly  a  bright  side  to  the  picture.  A  lesson  may  also  be  learned 
from  a  perusal  of  the  following  extract  from  Mr.  Proctor's  letter,  to  which 
reference  has  already  been  made,    fle  says: 

I  believe  there  is  a  great  fntnro  for  the  hemp  ipdnstry  in  Kentucky,  and  the  de- 
mand for  Kentucky  hemp  will  steinlily  iiicreaNiO  until  it  is  ns  p:reat  or  greater  than  in 
I*ast  years:  but  the  deniaud  will  r<Miuiro  1hmu)»  luoiv  oitit  iully  juriiwrtd,  Fonuerly 
the  denianid  was  for  cordage  and  ba^^ijijig.     In  the  Jnturo,  in  addition  to  the  re<^uire- 
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meots  for  tkojie  articles,  there  will  be  a  large  and  increaaiDg  demand  for  spinning  ioto 
yanm,  for  line  twines  for  binding  grain,  and  I  believe  also  for  crat>h  towel ings  and 
fabrics  of  various  kinds.  The  agriculturist  who  anticipatoH  this  demand  by  growing 
the  finer  qualities  of  hemp,  and  preparing  it  with  care  for  market,  can  command  a  re- 
munerative price  for  this  product. 

To  return  to  flax  again,  it  is  worth  while  to  encourage  its  cultivation 
from  its  competition  with  other  crops.  K  there  are  400,000  acres  in  flax, 
if  it  were  put  in  wheat  instead,  it  would  yield  five  to  six  million  bushels 
and  aid  in  reducing  the  price  of  wheat.  If  not  in  flax  it  would  compete 
with  the  staple  products  and  reduce  the  price  of  them.  The  seed  pro- 
duced in  the  five  states  of  Ohio,  Indiana,  Wisconsin,  Iowa,  and  Kansas 
in  1S69  was  about  a  million  and  a  quarter  bushels.  It  is  probable  that 
the  amount  of  seed  produced  in  1878  was  not  far  from  three  millions  in  all. 

While  touching  upon  the  wheat  question,  let  me  digress  a  little :  It 
has  been  the  study  of  political  economists  and  protectionists  for  long 
years  how  to  frame  tarili*  laws  to  enable  successful  competition  with  the 
Old  World,  and  now  we  are  confronted  with  the  spectacle  of  a  people 
forced  to  compete  with  themselves,  or  to  put  it  more  plainly,  the  older 
sections  of  the  country  are  unable  to  compete  with  other  sections  where 
farming  is  conducted  upon  high-pressure  principles.  The  Western  capi- 
talist, with  his  broad  acres  stretching  away  to  the  sunset,  with  his  gang- 
plows,  headers,  and  steam-thrashers,  is  enabled  to  grow  wheat  and  make 
money  out  of  it  at  prices  which  are  discouraging  to  the  Eastern  agricult- 
urist, or  even  the  Western  small  farmer.  We  cannot  all  grow  wheat. 
Sheep  and  cattle  even  can  be  more  profitably  produced  in  the  fertile  val- 
leys of  the  far  West,  and  a  "diversified  agriculture,"  with  too  many 
farmers,  means  growing  what  everybody  else  is  growing  at  bottom  prices. 
But  diversified  agriculture  should  mean  something  else.  Beet-sugar 
and  com  or  sorghum  sugar  are  no  less  elements  of  national  wealth  be- 
cause ftimishing  a  home  supply  of  a  product  that  would  otherwise  have 
to  be  imported,  than  are  flax,  hemp,  or  ramie  even.  Fiber  cultivation 
has  perhaps  a  greater  claim,  because  it  is  not- a  new  industry,  or  a  for- 
eign industry  to  be  introduced  into  the  country.  It  is  an  industry  native 
to  the  soil,  so  to  speak,  that  has  only  languished  from  neglect,  a  neglect 
that  perhaps  the  national  government  is  to  a  certain  degree  responsible. 

If  the  eastern  and  middle  sections  of  the  country  cannot  compete  with 
the  large  wheat  farmers  of  the  far  West  in  producing  grain,  they  can  at 
least  do  something  towards  preventing  importation  of  vegetable  fiber 
by  turning  their  attention  to  the  fiber  industries.  Western  farmers  owe 
a  fair  share  of  their  success  to  improved  machinery,  and  it  is  through 
improved  machinery  and  new  processes— turning  the  corners  more 
sharply  with  their  eyes  wide  open — that  our  Eastern  farmers  will  be  en- 
abled to  produce  textile  products  that  shall  in  time  drive  foreign  fiber 
fi*om  our  markets. 

MANUFACTURE. 

Mr.  Gary,  of  Dayton,  Ohio,  a  flax  manufacturer,  estimates  that  at 
present,  in  the  West  and  Northwest,  there  are  100  flax-mills,  producing 
on  au  average  300  tons  of  tow  of  all  grades.  He  estimates  three- tenths 
for  upholstering,  four-tenths  for  paper  stock,  and  three-tenths  for 
bagging.  One  hundred  mills,  prodncing  an  averaj^e  of  ;U)0  tons  each, 
would  give,  in  round  numbers,  oO,000  tons  as  the  total  flaxmannfiKnnm 
of  the  West.  Acjcording  to  the  percentages  given,  1),000  tons  QiwM  nn- 
used  for  bagging  and  upholstering,  and  12,000  lor  paper  stock,  the  totals 
amounting,  at  a  rough  estimate,  to  over  a  million  ilollars. 

The  last  census  states  that  there  were  60  mills  in  1870  in  the  "^A Cslern 
37  AG 
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SUtc«.  For  the  Tvliole  country,  in  the  same  year,  there  were  90  dressed- 
flax  mills,  33  for  bulging,  and  9  for  linen  goods.  Those  manufaeturiiig 
dressed  flax  and  linen  goods  w  ere  located  in  ten  States.  The  following 
table  gives  the  number  of  mills  in  each  State,  number  of  hands  em- 
ployed, and  amount  of  production. 


DRESSED  FLAX. 


Slinoia 

Indiana 

Hichieaii .... 
Hew  Jersey. 

KewYork-., 
Ohio. 


Oregon 

Penniylvania . 

V^rniout 

WUcottiin  — 


SUleft. 


I  Xumlier  ' 
I  ol  mille. 

I 
I 


Hauda  cm- 
ployed. 


5 

78 

1 

10 

1 

3 

:i 

6 

4G 

253 ; 

27 

358  1 

1 

3  ! 

]} 

30 

1 

:i 

'i 

231 

Value  of    !   Taluft  of 
mxterial.      prodncti. 


$31,750 

•a  4^ 

3,300  1 

%.V^ 

2,  660  , 

I.TO0 

24,000 

33,300 

1Q«,545  1 

284»» 

136,  509  , 

346.445 

225 

il» 

10, 155  . 

».ey 

1,540  ' 

.2,500 

5,850, 

19;  l» 

FLAX  AND  LINEN  GOODS. 


Michigan 

Mai»8aohu»ct<8.. 
N«w  Harap*hir« 

New  York 

Pennsvlvania.,. 
BhodelaUua  ... 


1 

5 

865 

trs 

3 

817 

336, 170 

7>0.2» 

1 

8$ 

132,000 

175,000 

2 

135 

96,563 

163.9^0 

1 

11 

2,400 

ia,MO 

1 

250 

12S.000 

374.  «• 

By  reference  to  the  above  table,  we  lind  that  the  total  production  of 
dressed  flax  for  the  whole  country  amounted  to  $815,010,  while  the 
manufactures  are  almost  double,  or  $1,516,775. 

In  the  manufacture  of  baj^ging,  flax  is  not  taken  into  account  sepa- 
rately, jute  and  hemp  being  included.  The  materials  used,  however, 
in  the  33  bagging-mills  enumerated  below  were  as  follows :  American 
hemp,  7,063  tons;  flax  tow,  3,050  tons:  jute,  5,691  tons;  jute  yam, 
4,672  tons,  and  other  materials  to  the  value  of  $109,413,  making  a  total 
valuation  of  $2,621,GS4.  The  products  were :  Bagging,  12,287,022  yards 
of  bagging,  1,215,000  yards  gunny-cloth,  942,804  yards  cloth,  767,296 


ging-mills  in  1870 : 


BAGGING-FLAX,  JUTE,  AND  BEMP. 


SUtcs. 


niinoifl 

Kcaturky 

MH8»acliusetU. 

Missouri 

Now  .Tcrsny..,. 

Now  York 

Ohio. 


Nunibor 
of  mills. 


Penusylvauia . 
Total ... 


Hantls  om- . 

Value    of 

Vahifv   «f 

pluvi'd.     1 

1 

inattrial. 

pivdacta. 

n.l 

1138.000 

r3\ooo 

1,2.=^ 

1,  0«.)7.  300 

1,752,120 

234 

106,  000 

210.000 

r.3-i 

42:t,  100 

750,000 

481 

414.  129 

621. 245 

21  0 

ini.9uo 

2i:>.:*o 

4'J7 

2*0,  v^^ 

.'Hwt  7!^ 

72 

47,  200 

io:s  m 

:j,  170 

2,  62*,  682 

1W7,0M 

What  is  the  present  status  of  the  bap'-iiig  industry?    Hemp  has  en- 
tirely gone  out  of  use  as  a  bagging  material,  and  jute  butts,  imported 
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at  a  very  low  rate  of  duty,  bave  driven  ba^jgiii^  flax  to  tbo  wall.  It  is 
estimated  that  there  Avere  about  33,000,000  yai-ds  of  basrffin?  used  to 
cov^ir  the  cotton  crop  of  1879.  Of  this  quantity  about  28,000,0Q0  yards 
were  made  of  jute  Initts  and  i-ejeetions,  and  the  remaining  5,000,000  of 
flax  straw,  principally  in  the  Western  States. 

It  is  impo^ible  to  estimate  the  amount  of  American  dressed  flax  con- 
sumed at  the  present  time.  The  repUes  to  the  circidar  upon  this 
question  were  not  full  enou;}:h  to  venture  even  a  rough  estimate.  It  is  a 
ridiculously  small  amount  at  best^  too  small  for  a  country  boasting  such 
diversity  of  soil  and  climate,  ana  a  farming  element  characterized  by 
its  intelligence  and  go-aheatl  energy.  The  quality  of  the  last  crop  was 
considerably  below  the  average,  and  the  yield  was  likewise  small.  The 
quality  of  Irish  flax  has  also  been  poorer^  and  it  has  advanced  so  rap- 
idly in  price  that  we  have  had  to  imi>ort  more  than  ever  of  Eussian, 
Belgian,  and  Dutch  flax.  It  is  stated  that  the  Bussian  exportation  of 
flax  in  various  forms  has  averaged  80,000  tons  for  a  series  of  years. 
Flax  manufacture  is  increasing  in  this  country,  several  new  mills  hav- 
ing recently  been  started  in  Massachusetts,  and,  with  the  revival  of 
bnsiness,  others  will  doubtless  spring  up  and  there  will  be  a  demand 
for  all  the  flax  that  can  be  produced  if  it  comes  up  to  the  required 
standard. 

A  prominent  Boston  manufacturer,  since  receiving  the  circular  sent 
out  by  the  department,  has  furnished  the  American  Cultivator  an  inter- 
esting article  showing  the  importance  of  this  industry  in  American  agri- 
culture.   The  writer  says  in  closing: 

At  one  time,  while  Great  Britain  and  Ireland  had  $40,000,000  and  1,000,000  spindles 
employed  in  flax-spinning,  the  United  States  had  less  than  $1,000,000  invested  in  the 
industry.  Almost  every  farmer  can  grow  and  manufacture  a  small  crop  of  flax  to  ad- 
vantage. The  last  census  shows  that  1,730,000  hushels  of  flax-seed  were  raised,  an 
insignificant  quantity  compared  with  the  importance  of  the  article.  This  would  he 
enough  to  support  three  linen  factories  of  about  20,000  spindles  each. 

It  IS  weU  known  that  American  cordage  is  made  mostly  of  Russian  hemp,*  and  the 
gpvemment  manufactures  its  own  cordage  for  the  rigging  of  its  navy,  also  using  Rus- 
sian hemp.  Looking  to  our  own  interests,  wouldn't  it  be  to  our  advantage  to  make 
our  own  cordage  from  American  flax  or  hemp  for  about  half  the  same  money  t  Flax 
is  more  quiet  in  the  market  now,  but  it  is  believed  that  the  demand  for  it  is  going  to 
be  much  larger  than  it  has  been  in  past  years.  With  the  introduction  of  improved 
flax  machinerv,  the  yearly  product  should  now  be  mihions  of  bushels,  producing  fiber 
enough  to  make  this  country  independent  of  the  foreign  product.  The  average  prod- 
uct of  seed  is  between  (5  aud  7  bushels  per  acre,  witn  600  to  900  pounds  of  straw. 
Compared  with  grain  crops  flax,  in  many  localities,  is  a  much  better  crop  for  farmers. 
The  industry  is  destiue<l  to  become  an  important  branch  of  agricultural  labor  in 
this  country,  especially  throughout  the  Northwest. 

As  an  illustration  of  the  extent  to  which  hemp  is  used,  according  to 
the  statistics  of  Massachusetts,  in  1875  the  stock  used  by  Imen  and 
cordage  manufacturers  in  that  State  was  1,912  tons  of  flax,  costing  $300 
per  ton,  and  14,065  tons  of  American  hemp,  costing *$160  per  ton. 

In  a  recent  communication  on  the  subject  of  Kentucky  hemp,  Mr.  J, 
E.  Proctor,  of  that  State,  says:  • 

The  manufacture  of  cordage  from  lionip  l)0!,^an  in  Kenf  nclcy  as  early  as  1795,  and  of 
hemp  bnjjpng  for  cotton  bales  iu  IhOl  or  Ic'UJ,  and  the  increase  in  tlie  manufacture  of 
these  articles  was  very  great.  In  1^10  out  of  lisd  establisbuients  in  tlio  Uuitcil  States 
engageil  in  the  niannfaetnro  of  cordage,  111  were  located  in  Kentu<  ky.  In  l-no  the 
establishments  in  KentiieUy  Imd  ineroasnl  to  i:>9,  producing  S2,:Ul,lDi  worth  of  bag- 
ging and  eorilnj^e.  Ill  1<7U  the  maniUafture  Iiad  hO  derimed  that  only  9  (^-^Jablisb- 
ifientfl  w»*re  nlurned  on  eorda^^e,  ]uofliuing  S17>,lSi  worth  of  niaterial/an-l  11  estab- 
lishments engaged  in  the  manulactnio  of  bagging,  using  G,'->D-i  tons  of  Auieritan 
hemp. 

•  The  writer  makes  a  sli'jjht  error  iu  this  slatcnient,  as  but  lit tlu  Rus^i:.i "hemp ~h;i3 
heen  imported  in  late  years,  the  American  product  being  cheaper. 
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•  It  id  generally  believed  that  jute  bagjOfing  has  ^nrnmnently  supplanted  hemp  ba?:- 
gitig,  and  that  hcui])  luuKt  seek  other  uses.  W'hilo  this  is  nici^Hiiiiibly  tnie — and  it  h 
alwo  that  hemp  is  rax>idly  being  introduced  in  other  uses — it  is  also  true  that  by  im- 
proved pf*ocC8sos  in  spinning  tow  it  is  poRsible  to  make  a  Ruperior  and  higher  priced 
bagging  iVom  hemp  tow  than  trom  jnt^.  The  low  price  of  Kentucky  hemp,  and  tlio 
improved  methodb  of  softening  and  rendering  it  capable  of  being  spun,  will  compel 
nuinufactiirers  to  U80  it  more  than  formerly,  and  we  may  expect  to  see  an  increafced 
demand  for  hemp  for  spuming  purpoyes. 

The  first  Kentucky  hemp  hackled  for  the  EaKtem  market  was  probably  in  1844.  The 
drefvsed  line  was  sent  east  and  was  used  in  cordage ;  the  tow  was  need  ia  bagging  at 
home,  the  dressed  hemp  costing  the  Eastern  cordage-makt^rM  about  ^400  to  fioOO  per 
ton.  As  the  home  deriiand  has  decreased  the  Eiustern  demand  baa  increased.  Ten 
years  ago  out  of  5,000  tons  of  hemp  "dressed"  in  Lexington  the  East  took  '2,200  tons; 
the  remainder  was  made  into  ball-rope  and  bagging  at  home.  Now  the  East  takes  aU 
the  hemp  handled  at  Lexington  and  all  the  dressed  hemp  from  Frankfort,  showing  an 
increased  demand  for  haclded  hemp  in  the  Eastern  market.  Spinning  machinery  was 
first  adapted  to  flax  fiber.  Gradually  machinery  has  been  made  stronger  and  more 
suitable  to  the  spinning  of  hemp,  and  in  France,  Italy,  Bavaria,  and  other  European 
countries  the  spinning  of  hemp  by  machinery  has  made  rapid  progress.  The  manu- 
facturei-s  iu  the  eastern  part  of  the  United  Stat^a  began  some  years  sinc^  to  mix  hemp 
with  flax  in  the  manufacture  of  yama,  crj^shcs,  twines,  «fcc.  The  products,  with  tbi 
exception  of  coarse  twines,  being  all  sold  as  flax. 

Hemp  is  not  altogether  a  Kentucky  product,  althougli  this  State  has 
for  a  long  time  led  in  it«  production.  It  can  be  grown  with  eqnal  success 
in  Missouri  and  Illinois  and  other  Western  and  Southwestern  States.  Its 
cultivation,  as  far  as  conditions  of  soil  and  climate  are  concerned,  could  be 
extended,  ovf  r  quite  a  range  of  country  if  the  farmers  were  to  turn  their 
attention  to  it,  and  there  was  a  demand  for  all  that  might  be  produceil 
The  following  letter  from  a  Kentucky  hemp  manufacturer,  bearing  upon 
this  subject, "is  worthy  of  perusal: 

Lexixgtox,  Ky.,  March  12,  1S80. 

Dear  Sir:  Permit  me  to  make  a  few  statements  in  regard  to  hemp  culture.  First, 
Kentucky  has  but  thirteen  counties  that  can  grow  hemp,  and  hemp  land  has  been 
rented  as  high  as  $20  iter  acre,  to  bo  sown  in  hemp  this  year.  To  buy  laud  it  will 
cost  from  Si>0  to  $100  per  acre.  Tliat  is  too  high  for  farming  land  and  the  hemp  cult- 
ure is  finding  its  way  west  where  land  is  much  cheaper,  and  more  hemp  can  be  raised 
to  the  acre  than  hero.  It  ha>>  been  tried  in  Kansas  and  Nebraska  in  a  smaU  way,  and 
has  proved  a  success.     Several  farmers  have  gone  fiom  luTe. 

I  am  fifty -four  years  of  age,  a  rope  and  twine  maker  by  trade,  having  gained  my  ex- 
perience liom  working  iiberM  for  many  years. 
I  remain,  very  respect  fully, 

Charles  Richard  Dodgic,  Esq.  THEO.  TEBAW. 

On  the  Pacific  slope  jute  seems  to  hold  the  first  place  in  coarse  fiber 
manufacture.  Large  quantities  of  Calcutta  jute  are  employed  in  the 
manufacture  of  grain-bags,  wool-bags,  fleece-twine,  burlaps  for  baling 
purposes,  hop-cloth,  yarns  for  fuse-making,  and  other  uses.  In  1870  one 
Arm  in  San  Francisco  manufiUitured  6,000,000  bags,  12  ounces  weight 
(22  by  od  inclies),  for  the  saeking  of  wheat;  100,000  ijags,  .'U  to  4  pounds 
(size  40  by  90),  for  baling  wool;  100,000  pounds  twine,  and  over  50,0<M) 
yards  of  burlaj)s.  gagging  and  burlaps  are  not  the  only  uses  to  whicli 
the  coarser  kinds  of  jute  are  employed,  as  large  quantities  of  this  fiber 
are  con su mod  by  the  Eastern  manufacturer  in  making  cordage  and  small 
rope  for  inland  purposes,  where  no  great  strength  is  required.  Tbe 
finer  jute  fiber  enters  into  the  fabrication  of  many  kinds  of  llax  goods, 
such  as  coarse  crashes,  ehea]>enhig  them  materially,  and  answering  the 
purpose  just  as  well,  ])rovi(led  they  are  always  sold  as  mixed  g(MMls. 
Large  quantities  of  jute  antl  linen  mixed  goods  are  imported  into  this 
market  from  Scotland,  which  <*ountr\  it  is  said  controls  tiie  jute  trade. 
Until  jute  becomes  a  native  product  ami  is  produced  cheaply  and  in 
sullieient  ({uantity  to  make  it  an  American  industry,  for  the  sake  of 
national  prosperity,  we  can  do  no  better  than  employ  native  fibers  to  as 
great  an  extent  as  x)ossible  in  the  manufacture  of  such  goods  as  have 
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l)een  cnuraerated  above.  That  heinp  is  being  so  utilized  by  the  Eastern 
mauufacturcrs  is  a  step  iu  the  right  dii^ection.  WTiat  is  needed  is  a 
steadily  increasing  supply  and  demand  which  shall  build  up  a  healthy 
industry. 

The  statement  was  made  this  spring,  about  planting  time,  that  "  our 
people  [in  Kentucky]  ai^o  almost  wild  about  hemp."  Eigm-es  were  given 
showing  the  prices  paid  for  seed  and  rent  of  laud,  and  it  was  surmised 
that  the  farmers  might  be  ^'  running  it  into  the  ground."  This  is  one  of 
the  unpleasant  i)liases  of  hber  production — and  indeed  the  same  may  be 
said  of  any  crop  giving  an  irregular  supply  and  demoralizing  legiti- 
mate cultivation.  The  price  is  high ;  there  is  little  of  the  product  on  the 
market,  witli  a  demand  for  it ;  and  ef'erybody  goes  into  its  cultivation 
pell-mell.  In  the  mean  time  the  manufacturers  look  abroad  for  their 
su])ply,  buying  largely  and  making  contracts  ahead ;  the  new  crop  comes 
on,  and  prices  ai^e  depressed;  the  farmer  loses  money,  or  at  least  does 
not  meet  with  his  expectations,  and  homp  culture  is  declared  "a  delu- 
sion and  a  snare." 

While  this  should  deter  farmers  from  rushing  into  cultivation  reck- 
lessly, growing  the  liber  •because  nearly  everybody  else  is  growing  it, 
and  expects  to  make  a  jule  of  money  out  of  it,  it  should  not  prevent 
those  who  M'ish  to  niak(^,  liber  production  a  i)art  of  their  farm  practice 
from  going  into  its  cultivation.  Well-grown  and  carefully  prepared 
fiber  will  tind  a  uuirket,  and  as  manufacturers  become  certain  of  a  regu- 
lar supply  there  will  be  an  increasing  demand.  Already  there  is  a  pros- 
pective demand  for  hemp  in  the  manufacture  of  twine  to  supply  grain- 
binding  machines,  whi(?h  it  is  said  may  tax  the  productive  capacity  of 
two  such  States  as  Kentucky  and  Missouri.  A  correspondent  of  the 
Lexington  Gazette,  writing  upon  this  new  industry,  says: 

Iron  and  ^ire  Iiave  advanced  so  materially  as  to  make  twine  much  cheaper,  besides 
being  preferable  iu  other  respects.  One  pound  of  twine  of  the  required  tensile 
Btreugth  for  binding  grain,  say  65  pounds  strain,  will  measure  800  feet  to  the  pound, 
whUe  wire  of  the  requisite  tensile  strongtli  will  only  measure  300  feet  to  the  pound, 
»nd  thus  it  will  be  seen  that  twine  atf  261  cents  per  pound  (it  is  now  15  cents)  is  as 
cheap  as  wire  at  10  cents  per  pound,  and  it  is  likely  to  be  higher.  One  party  in  this 
cifey  (Lexington)  has  a  contract  for  sixty  tons  of  twine  to  be  used  for  binding  grain, 
and  some  anxiety  is  felt  to  get  an  adequate  supjdy.  Twine  binders  are  coming  largely 
into  use,  and  miibt  eventually  supersede  the  wire  bindei*s. 

Althongh  the  use  of  hemp  may  be  laigcly  turned  in  the  future  to  the 
manufacture  of  twine,  cordage,  and  spun  goods,  it  is  still  claimed  by 
Western  bagging-manufacturei^  that,  if  sown  thick  and  cheaply  con- 
A'erted  into  tow,  remunerative  prices  can  always  be  obtained  for  a  fiber 
for  bagging  puri)oses.  The  class  of  hemp  tow  referred  to,  compared 
with  jute  butts,  would  command  2^  to  3  cents  per  pound.  Our  farmers 
can  readily  tell  whether  they  can  grow  it  at  these  figures  and  make  any 
profit  out  of  it.  The  stateuieut  was  made  by  the  Saint  Louis  Board  of 
Trade  a  few  years  ago,  that  in  .the  Eastern  markets  Missouri  dressed 
hemp  has  the  preference  over  that  grown  in  Kentucky,  at  the  same 
price,  though  the  latter  State  with  a  large  and  superior  croj)  iu  187G  was 
able  to  undersell  Missouri. 

TARIFF  CONSIDERATIONS. 

How  will  tariff  legislation  better  the  prospects  of  flax  culture?  At 
present  everything  seems  to  favor  the  manufacturer.  The  alignment  is 
used  that  raising  the  duty  would  only  increase  the  price  of  goods  of  do- 
mestic manufacture  and  make  competition  with  foreign  goods  impossi- 
bto,  as  we  produce  neither  an  adequate  supply  nor  the  requisite  quality. 
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Sucli  ail  ar^iTiient  has  wcit^lit  vie^niijGf  tjie  case  from  the  manafoctarw^ 
8taudi)oiiit,  but  would  uot  a.  iitth^  protection  at  the  same  time  prove  an 
iuceuti\  e  to  home  production  of  tlie  raw  material  and  enable  us  to  keep 
at  home  a  hirire  share  of  tlie  6^<>0,0()0  now  paid  out  to  foreij^rn  prodooers! 
As  it  IS,  little  dressed  tlax  is  imported,  the  manufaeturcr  baying  scutchai 
flax  as  a  }>artial]y  manufactured  product,  at  a  low  rate  of  duty,  and  dress- 
ing it  here.  1'he  ratio  of  forei^'u  to  native  dressed  flax  used  in  the  UnitJed 
States  is  said  to  be  about  7  to  2.  The  liax  is  hackled  in  Eorope,  redoc- 
in 2^  it  one- half  will le  doublin*]^  its  valuCj  and  it  is  then  imported  at  about 
the  saiue  as  the  raw  material.  With  a  protective  tarift'  a  vast  industrr 
would  sprinj?  up,  and  our  farmers  wouUl  reap  a  portion  of  its  beoefits. 
There  is  another  consideration  of  far  more  importance  to  the  flax 
interest'^,  the  bare  statement  of  which  should  prove  its  own  argam^t 
In  the  case  of  dressed  tlax  it  is  claimed  we  could  not  at  once  ^inusk 
anything  like  a  supj^ly  should  the  foreign  markets  be  snddenly  cut  oft 
That  does  not  alter  the  fact  that  we  do  now  grow  hundreds  of  thoosands 
of  acres  of  tlax  straw,  the  greater  part  of  which  is  wasted  after  the  eeed 
is  taken  oif.  AMiy  is  this  vast  production  allowed  to  go  to  waste  t  A 
manufacturer  of  Muncie,  Ind.,  thus  answers  the  question: 

It  can  only  l)e  .ittribnted  to  defertive  and  i^^noraut  tariff  Ir^islation.  In  1S79  ttere 
was  iniponfd  lltVn>5,y()0  pounds  of  jute  butts,  used  exclusively  for  paper  and  bagg;mg 
manui'aciuiv,  at  an  average  price  of  2^  cents  per  pouml,  includiug  $o  per  ton  specifie 
duty.  At  this  low  xn ice  llax-straw  manufacturers  are  unable  to  compete  irith  jute 
butts.  In  the  Hanie  year  there  was  imported  1,300,453  busLels  flajc-secd,  averagiof 
$2.40  j)er  bu^bel.  Covering  for  cotton,  all(»wed  at  10  cents  i)er  yard,  for  wbicb  it  cooM 
be  furnished,  would  distribute  tliroun;lnMit  theWest;*m  States  about  $3,300,000 derived 
from  an  article  that  at  present  is  principally  wasted.  Besides  gixTng  employment  to 
thousands  of  laborers,  it  would  also  give  flax  culture  an  impetus  that  wonld  em^ 
us  to  8Up])ly  the  demand  for  seed  instead  of  omr  having  to  grow  com,  wheat,  and  hom- 
iny to  exi>ort  and  trade  for  it,  paying  freight  both  ways,  together  with  the  different 
margins  of  speculators. 

I  would  strongly  recommend  the  appointment  of  a  commission,  comprising  bmb 
thoroughly  conveisant  with  their  respective  branches  of  manufacture,  requiring  pro- 
tection, in  order  that  each  may  be  inteUigently  represents  in  an  action  by  CongiMi 
for  the  revision  of  the  present  tariff. 

An  Ohio  manufacturer,  writing  from  Cuyaboga  Falls,  says  of  the  flax 
industry: 

It  was  greatly  hindered  by  the  hostility  of  the  New  York  cotton-brokers,  apparently 
in  the  interest  of  the  jute-bagging  manufacturers,  which  led  to  the  stoppage  of  our 
mills  during  the  year  1879. 

I  do  not  know  to  what  special  action  the  writer  refers,  but  I  am  in- 
formed by  jute-manufacturers  that  the  New  York  Cotton  Board  will 
receive  no  cotton  w  hatever  baled  with  flax  bagging,  giving  as  a  reason 
that  flax  bagging  is  so  dirty  it  makes  a  difference  in  the  price  of  the  co^ 
ton.  This  would  seem  an  unjust  discrimination — certainly  in  the  interest 
of  a  particular  manufacture — and  tending  to  discourage  flax-bagging 
manufacture.  I  cannot  think,  however,  tliat  the  point  is  made  against 
flax-ba^^ging  in  general,  but  against  bagging  made  of  unflt  materiaL 

In  1878  the  various  cotton  exchanges  of  the  c*ountry  took  action  to 
discriminate  against  poor  bagging  manutactured  from  unfit  materiaL 
Green  or  unrotted  flax-straw  is  hekl  to  be  objectionable  when  made  into 
bagging,  as  cotton  baled  with  such  an  article  is  not  only  injured  by  the 
fragments  of  bark  and  ''  shive,"  but  is  liable  to  be  stained  by  it  into  the 
bargain.  The  Board  of  Trade  of  Saint  Louis,  in  commenting  upon  the 
action  of  the  cotton  exchanges,  says  that  native  flax,  if  well  prepared  for 
use,  reaches  as  high  a  standard  as  any  other  article  used  for  the  maini- 
facture  of  bagging.  In  the  Western  markets  jute  has  almost  a  moDc^iy, 
some  hemp  bagging  still  finding  its  way  to  market  with  occaskmal  kM 
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of  bagginpf  from  well-rotted  flax.    The  prices  of  bagging  in  the  Saiut 
Ix)uis  market  a  year  ago — tlie  lowest  ever  kuowu — rauged  as  follows: 
Flax,  7  to  8  cents  per  yard;  hemp,  9  cents;  audjiito  1>J  to  10  cents. 
The  following  is  received  from-Anstin,  Minn.: 

Since  1872,  when  CongroHs  took  olT  tlie  duty  on  juto,  it  bns  been  impossible  in  tbis 
Btato  to  niannfacture  ba;L^t;ing  for  cotton  baHng.  1  bad  jnst  undertaken  to  manufact- 
ure it.  Now  no  use  of  tbo  vast  acreajje  of  flax  fiber  is  made  but  in  one  ostabUshment 
in  tbe  State,  and  tbat  for  ui)bol3terinj(  purposes.  Tbousandsnnd  tbousands  of  dollars 
"Worth  of  fiber  in  tbis  State  and  Wisconsin  is  rotting  upon  tbe  fields.  Altbongh  I  am 
out  of  the  business  I  am  satisfied  that,  with  proper  encouragement,  a  new  source  of 
revenne  might  be  opened  to  tbe  farming  and  manufacturing  interests  of  these  two 
States. 

At  the  recent  Ohio  agricnltural  convention,  Mr.  J.  M.  Allen,  of  Colum- 
bus,  presented  quite  an  array  of  interesting  ^icts  vCpon  this  subject.  He 
has  kindly  sent  me  a  synopsis  of  his  paper,  from  which  the  following  ex- 
tra.ct  is  taken: 

In  1869  there  were  about  90  mills  In  operation — 14  of  tbcm  bagging-mills — running 
ftbont  140  looms.  Thirty-six  of  them  were  in  Ohio,  distriinitcd  through  almost  as 
many  counties,  giving  employment  to  about  4,000  hands,  who  received  some  |200,000 
per  annum  in  wages.  These  mills  consumed  nearly  30,000  tons  of  raw  material,  for 
which  the  farmers  received  about  §1,500,000.  The  operations  of  1869  aggregated 
nearly  $2,000,000,  about  all  of  which  was  direct  production.  The  cotton  crop  of  the 
country  had  to  be  bagged.  In  1806  less  than  three-sixteenths  of  the  cotton  crop  was 
coTered  with  flax  bagging,  but  such  was  tbe  increase  of  production  that  in  1869  and 
1870  quite  three-fourths  of  it  was  thus  covered,  leaving  but  one-fourth  to  he  covered 
by  the  foreign  product.  The  flax  crop  had  increased  in  the  same  period  from  52,546 
acres  and  12,000,000  pounds  to  90,000  acres  and  80,000,000  pounds  of  fiber,  an  increase 
4>f  aboat  400  per  cent.  With  proper  encouragement  and  protection  this  increase  could 
have  been  maintained  for  years  to  come.  But  in  1870  the  duty  upon  gunny  cloth  (the 
foreign  product  coming  in  direct  competition  with*  flax)  was  reduced  to  such  an  extent 
as  to  make  the  manufacture  in  this  country  impossible,  and  in  1871  every  flax-mill  in 
the  country  was  closed,  and  privileges,  machinery,  and  expensive  experience  went 
dotm. 

The  year  1871  in  the  above  should  read  1872,  as  in  the  year  1871  more 
flax  was  nsed  in  bagging  than  all  other  matmals  together.  The  pro- 
duction of  Saint  Louis  alone  for  1871  is  stated  in  roiind  numbers  to 
have  amounted  to  3,250,000  yards.  In  this  manufacture  the  raw  ma- 
terial consumed  was  as  follows :  Flax  tow,  14,199  bales ;  jute  and  jute 
butts,  8,561  bales ;  hemp  and  hemp  tow,  4,756  bales.  This  shows  a  con- 
sumption of  Western- grown  fiber  (flax  and  hemp)  to  the  amount  of  nearly 
19,000  bales,  27,500  manufactured;  a  fraction  over  30  per  cent,  only  of 
imported  jute  fiber  being  used.  The  history  of  the  year  previous  shows 
that  the  supply  of  the  home  product  was  not  equal  to  the  demand. 
The  cotton  crop  of  1870,  reaching  nearly  to  4,500,000  bales,  taxed  every 
bagging  loom  in  the  country  to  its  utmost  capacity;  and  even  with  the 
oi>ening  of  new  factories,  large  orders  for  bagging  went  abroad  to  make 
good  the  short  supply  which  seemed  inevitable.  It  is  stated  that  there 
was  constant  antagonism  during  1871  between  holders  of  raw  material 
and  manufacturers,  and,  in  order  to  effect  sales,  prices  were  gradually 
"forced  down.''  This  may  have  led  to  the  reduction  of  the  tariff  on 
jute  for  bagging  manufacture. 

To  return  to  the  question  of  protection,  even  the  manufacturers  them- 
selves desire  a  little  "encourafrement,''  in  the  way  of  a  free  introduc- 
tion of  the  raw  material  as  well  as  of  machinery.  The  superintendent 
of  one  of  the  largest  flax-mills  in  Eastern  Massachusetts  thus  writes: 

There  is  every  encouragement  in  the  world  for  investment  in  flax  and  hemp  spin- 
ning. Properly  conducted,  it  is  a  very  remunerative  business.  One  thing,  our  ma- 
chinery should  be  introduced  customs  free — raw  material  also  free.  Our  native  skill, 
with  a  little  added  experience,  will  be  able  to  keep  from  our  market  the  millioui  of 
IHah,  German,  and  Fi^nch  linens  ammally  imported. 
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A  Delaware  jute  manufacturer  writes : 

For  several  years  paat  the  absence  of  profit  has  been  the  chief  disconrageineQl 
Now,  however,  with  the  revival  of  business,  from  its  having  been  almost  impossible 
to  ^ct  tho  cost  of  production,  a  decided  improvement  in  this  respect  haa  taken  plac*. 
Should  this  state  of  things  continue,  as  the  quantities  of  jute  goods  imported  largely 
exceed  those  produced  at  home,  we  have  little  doubt  that  the  domestic  prodncticm 
will  rapidly  increase.  The  machinery  used  is  mostly  imported  at  a  duty  of  from  35 
to  45  per  cent,  ad  valorem.  The  raw  fiber  used  is  also  subject  to  a  tax  o^  $15  per  toa 
Bpecihc ;  while  some  of  the  principal  productions,  such  as  burlaps  and  carpet  yams, 
are  subject  to  a  duty  of  but  25  per  cent,  ad  valorem.  With  the  immenae  factories, 
large  capital,  and  long  experience  of  the  British  manufacturers,  added  to  their  ability 
to  purchase  the  liber  at  $15  per  ton  less  than  Americans,  and  their  ability  to  buy  ma- 
chinery at  about  40  per  cent,  less,  including  freight,  it  is  almost  impossible  to  compete 
with  them  where  but  a  25  per  cent,  ad  valorem  duty  is  imposed  on  their  prodactioiu 
except  when  the  price  is  high.  Hence,  the  burlaps  used  in  this  country  are  ahnost 
exclusively  imx^orted. 

Another  manufacturer  writes  to  tlie  same  effect,  that  the  chief  hin- 
derance  to  successful  flax  and  jute  manufacture  is  foreign  competition— 
not  quite  duty  enough  on  coarse  linen  goods.  If  protection  is  good  for 
the  manufacturer,  and  will  enable  competition  with  the  foreign  markets, 
will  not  the  farmer  derive  equal  benefit  from  a -protection  which  will  en- 
able him  to  compete  with  the  foreign  producers  !  It  certainly  is  a  poor 
rule  that  does  not  work  well  both  ways.  If  the  statement  of  our  cor- 
respondent in  Dayton,  Ohio,  is  correct,  that  there  is  flax  enough  grown 
for  the  seed  alone  in  the  United  States  to  supply  all  demands  and  uses 
for  the  fiber,  and  that  a  little  protection  against  jute  and  foreign  tows 
would  place  the  flax  industry  of  the  Northwest  upon  its  feet  again,  is  it 
not  worth  consideration !  The  tariff  question  is  a  grave  one  to  settle,  as 
there  are  so  many  conflicting  interests  involved.  It  is  a  question  that 
cannot  be  decided  hastily  in  favor  of  the  interest  representing  the 
greater  amount  of  capital,  or  having  the  greater  influence.  ''  Powerful 
pressure  "  is  a  good  motive  as  far  as  it  relates  to  the  running  of  a  steam- 
engine,  or  the  turning  of  a  turbine  water-wheel,  and  particularly  so  if 
the  machinery  of  a  large  manufacturing  establishment  is  moved  in  con- 
sequence ;  but  it  is  not  an  agency  to  be  used  in  securing  wise  legisla- 
tion. There  is  but  one  way  to  grasp  the  question,  and  that  in  its  rela- 
tion to  the  best  interests  of  the  whole  country.  We  cannot  legislate 
for  the  benefit  of  the  manufacturer  alone  at  the  expense  of  native  pro- 
duction of  the  raw  material  j  neither  can  we  protect  the  farmer  at  the 
expense  of  the  final  consumer.  There  is  a  point,  however,  at  which  the 
best  interests  of  all  classes  will  be  subserved,  and  any  effort  that  may 
be  made  toward  an  equitable  and  just  tariff  in  regard  to  fibers  will  lead  to 
the  establishment  of  native  industries,  which  will  prove  to  the  country 
a  vast  source  of  wealth. 

CULTIVATION. 

In  this  limited  report  it  is  not  proposed  to  give  a  treatise  on  flax  or 
hemp  culture,  but  to  iudicate  briefly  a  few  of  the  most  essential  points 
in  its  protitiible  production.  That  it  is  not  an  exhaustive  crop,  as 
urged  by  many,  is  abundantly  proved  by  repeated  chemical  tests  in  this 
country  and  Europe,  showing  that  flax  takes  less  inorganic  matter  from 
the  soil,  per  acre,  than  wheat,  oats,  barley,  or  tobacco.  It  must,  how- 
ever, prove  an  exhausting  crop,  as  its  cultivation  is  practiced  in  many 
portions  of  the  West,  where  the  seed  is  sold  to  the  oil  mills,  the  straw 
burned,  and  nothing  returned  to  the  soil.  As  the  fiber  is  compo^d  of 
elements  taken  almost  wholly  from  the  atmosphere,  while  the  mineral 
elements  of  the  boil  are  found  in  the  waste  material  of  the  plant,  the 
only  rational  course  to  pursue  suggests  itself. 

If,  therefore,  only  the  liber  is  sold,  the  oil  extracted  from  the  seed,  and  the  residue 
xuade  into  oil-cake  and  led  upon  the  farm,  the  plant  retted  upon  the  l&ud  ou  «rliich  it 
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is  grown,  so  tbat  the  glutinous  substance  washed  out  in  the  process  he  returned  to 
the  laud,  or,  if  water  retted,  the  steep  water  pumped  up  and  spread  over  the  land,  and 
the  shive  or  woody  part  composted  with  the  manure  of  the  farm,  or  simply  spread 
over  the  land,  it  will  be  found  that,  instead  of  deteriorating,  land  will  steadily  im- 
prove under  the  culture  of  these  plunts,  and  at  the  same  time  yield  a  fair  profit  to 
the  farmer. 

Foreign  flax-producers  are  of  the  opiiiiou  that  flax  improves  the  soil 
instead  of  serving  to  impoverish  it,  and  tbat  a  peculiar  advantage  at- 
tending the  cultivation  of  hemp  and  flax  is  that  a  crop  of  the  former 
prepares  the  land  for  the  latter,  and  therefore  a  crop  of  hemp  is  a  cle^ir 
gain  to  the  farmer.  Hemp  has  been  grown  for  a  number  of  years  upon 
the  same  ground  in  Kentucky  without  the  fertility  of  the  soil  being  per- 
ceptibly deteriorated.  There  seems  to  be  no  reason  why  flax  culture 
cannot  be  carried  on  as  profitably  in  this  country  as  in  any  other  if 
proper  care  is  taken  to  keep  up  the  fertility  of  the  soil,  due  attention 
being  paid  to  rotation,  and,  abpve  all,  bestowing  ui)on  the  crop  careful 
culture. 

Mr.  Proctor  gives  as  the  rate  of  yield  of  flax  in  Ireland  300  to  521 
pounds  of  fiber  to  the  acre,  and  an  enormous  yield  of  1,210  pounds  is  re- 
corded. The  average  yield  for  Belgium  in  ten  years  amounted  to  about 
470  pounds.  In  France  the  figures  are  stated  at  505  pounds,  Holland 
471,  and  Russia  (where  less  care  is  taken)  280  pounds  to  the  acre  is  re- 
corded. Land  is  less  expensive  in  this  country  than  in  foreign  flax-grow- 
ing sections,  and  importing  the  fiber  must  add  to  its  cost,  so  there  is 
every  encouragement  for  flax-gTowing  in  this  country  for  those  who  wish 
to  farm  with  brains. 

In  selecting  a  soil  for  flax-growing,  a  moist,  deep,  strong  loam  upon 
upland  will  give  the  best  results.  Barley  lands  in  the  Middle  States  are 
lield  to  be  the  best,  and  in  the  Western  States  new  prairie  and  old  turf 
lands  are  frequently  chosen.  A  weedy  soil  is  ilot  to  be  thought  of,  and, 
in  this  connection,  manures  that  are  liable  to  contain  uugerminated  seeds 
should  be  avoided. 

A  New  York  State  flax-grower  of  long  e^fperience  considers  that  heavy 
clay  loam  stands  first  as  regards  both  fiber  and  seed;  gravelly  loam  second 
best — produced  but  half  a  crop :  light  sandy  loam  and  coarse  gravel  third 
best.  In  Kentucky  and  other  hemp-growing  States  this  crop  is  consid- 
ered "an  excellent  preparation  for  flax,  freeing  the  land  from  weeds j 
and  if  the  hemp  was  retted  upon  the  land  and  the  shives  burned  or, 
better,  spread  it  in  the  spring,  the  land  would  be  in  good  condition.'' 

Flax  culture  in  Russia  is  conducted  upon  alluvial  soils,  on  the  vast 
plains  in  the  interior,  which  are  subject  to  annual  overflow  from  the 
rivers,  leaving  a  rich  deposit  upon  the  soil.  It  is  therefore  the  lack  of 
high  culture  in  Russia  that  accounts  for  the  lower  grades,  and  less  quan- 
tity per  acre,  of  flax.  The  roots  penetrate  deeply,  and  deep  loam  that 
is  not  liable  to  excess  of  ir.oisture  nor  yet  too  gxeat  a  degree  of  dryness, 
is  the  best  suited  to  the  crop.  Such  soils  are  found  in  river  bottoms. 
The  soil  of  much  of  our  prairie  laud  in  the  west  will  answer  for  flax  cult- 
ure, and  recent  timber  lands  are  also  considered  good  if  there  is  proper 
.drainage.  It  has  been  asserted  that  "  the  Livonians,  when  clearing  a 
forest,  burn  the  wood  upon  the  surface  as  a  preparation  for  flax,''  and 
that  such  a  soil  is  preferred  by  them  to  any  other. 

One  great  element  of  success  in  foreign  flax  cultivation  is  the  careful 
attention  x)aid  to  the  rotation  of  crops.  In  Flanders,  growing  the  crop 
upon  the  same  ground  once  in  ten  years  is  considered  the  best  system, 
though  the  plan  is  not  always  adhered  to.  A  favorite  rotation  in  Flan- 
ders is  potatoes  3  barley,  seeded  with  grasses;  meadow,  cut  for  soiling 
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stock;  pasture;  and  fifth,  flax,  or  one-lialf  in  oats,  so,  on  the  return  of 
the  rotation,  the  part  that  was  in  oiits  inaj'  be  i)ut  into  flax. 

Mr.  Proctor  stales  that  it  is  the  custom  in  Belgium  on  good  soUs  to 
j>iit  in  flax  al'ler  ck)ver,  tobacco,  hemp,  or  wheat,  while  on  light  soils  the 
crop  will  be  barley  or  rye,  with  turnips  following  them  the  same  year,  hi 
Ireland  one  j^lowing  after  wheat  is  considered  saliicient,  though  two  and 
even  three  are  better.  Large  cro])s  are  also  obtained  upon  peat  bogs  and 
clay  substratum.  Of  the  soil  of  Jielgium  which  grows  the  finest  flj^,  it  is 
said  that  its  fertility  has  less  to  do  with  the  successful  production  of  flax- 
fiber  than  the  careful  culture  bestowed  upon  it.  In  addition  to  this,  it 
is  to  "  the  unstinted  supply  of  manure,  of  which  the  quality  and  mode  of 
action  on  the  soil  aiid])lants  is  a  matter  of  careful  and  anxious  study, to 
an  equally  careful  attention  to  the  quality  of  the  seed  and  the  properties 
of  the  plant,  and  last,  but  not  least,  by  carrying  out  a  well  considered 
system  of  rotation,  that  the  Flemish  farmer  owes  his  success  in  flai- 
culture." 

In  our  own  country  it  is  desirable  to  plow  in  the  fall,  and  again  in  the 
spring  as  early  as  i)racticable.  The  soil  should  then  be  harrowed  and 
reduced  to  flue  tilth.  If  the  land  is  at  all  cloddy  it  should  be  rolled. 
The  best  manures  are  phosphates,  plaster^  ashes,  and  salt.  Three  or 
four  bushels  of  a  mixture  of  equal  quantities  of  the  three  latter  hare 
been  used  as  a  s])ecial  flax-manure.  According  to  Dr.  Ure.  30  pounds 
potash,  28  of  common  salt,  o4  of  burnt  gyi)sum,  54  of  bone-aust,  and  o6 
of  sulphate  of  magnesia  will  replace  the  constituents  of  an  average 
acre  of  flax.  The  J^elgian  farmer  prefers  liquid  manure,  "  collected 
mainly  from  the  cow-house,  stable,  «i'c.,  and  allowed  to  ferment  in  cis- 
terns built  for  the  purpose ;  with  tliis  the  oil-cake  is  mixed.  GPhe  quan- 
tity of  this  manure  varies  from  100  to  300  hectoliters  per  hectare.  As 
many  as  a  thousand  oilcakes  are  sometimes  applied  to  an  acre." 

In  Courtrai,  where  flax  is  rarely  sown  upon  the  same  land  oftener  than 
every  eighth  year,  generally  following  wheat  or  oats,  the  land  set  off  for 
this  crop  the  ensuing  year  is  covered  with  farm-yard  manure  inimediately 
after  harvest ;  twenty-five  to  thirty  cart-loads  are  often  applied  to  the 
acre.  It  is  spread,  plowed  in  four  or  five  inches  deep,  and  allowed  to 
remain  four  or  five  months,  when  it  is  harrowed  and  plowed  in  agam 
a  little  deeper,  and  at  the  same  time  trenched  with  spaides.  It  remains 
in  this  condition  during  winter;  it  is  harrowed  in  spring  and  liquid 
manure  applied  to  the  extent  of  2,500  gallons  per  acre.  In  this  country 
chemical  fertilizers  are  i)referable  to  other  forms  of  maniure,  as  they  are 
free  from  seeds  of  noxious  plants. 

In  the  selection  of  seed  the  greatest  care  should  be  exercised  to  get 
that  which  is  perfectly  clean  and  free  from  the  germs j^f  weeds.  As  to 
the  kinds  of  seed  to  plant,  there  are  great  difierences  of  opinion.  From 
experiments  made  by  the  Flax  Society  of  Ireland,  it  was  demonstrated 
that  home-grown  flax-seed  yielded  the  best  resiflts.  The  Dutch  Associa- 
tion for  promoting  the  interests  of  flax  industry  recommend  the  White 
Blossom  Dutch  seed  for  American  planting.  It  produces  abundance  of 
seed,  but  a  coarse  fiber.  Where  fine  fiber  is  desired^  the  Blue  Blossom^ 
Dutch  is  preferable.*  In  purchasing  seed  the  heaA^est^  brightest',  and* 
plumpest  should  always  be  selected,  and  that  which  has  not  been  taken 
from  different  crops  preferred. 

•  In  the  Kentncky  flax  and  hemp  report  it  is  stated  that  persons  desiring  to  import 
foreign  seed  for  planting  can  order  throngh  their  coinmisaion  merchants,  or  they  can 
get  pnre  Rnselan  seed  from  the  following:  Odessa  Exchange  Committee,  OdessA; 
Bessarahian  Horticultnral  Scliool,  Kishinef ;  Committee  of  Riga  fizohange,  Rigt. 
The  Dutch  seed  can  he  ohtained  from  the  Dutch  Association  ahoye  quoted,  Rotterdam. 
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A  busliel  to  a  bushel  mid  a  half  of  seed  is  the  avcra/:(e  foi*  New  York 
and  other  States  i)rodiicmj?  fiber,  thou ,^2:h  for  line  liber  it  is  recommended 
to  80W  two  bushels.  In  Belgium  and  llussia,  where  the  liuest  linens  are 
produced,  the  avera<^e  is  two  to  four  bushels.  Of  course,  it  is  well  un- 
derstood that  with  thick  sowing  there  is  less  branching,  and  the  fewer 
and  higher  the  branches  arc  upon  tlie  stalk  the  better  will  be  the  fiber. 
When  planted  for  seed,  the  reverse  of  this  practice  is  observed,  as  the 
thinner  the  seed  is  sowu  the  more  branching  will  be  the  plants,  and,  in 
turn,  more  seed  will  bo  formed.  Western  farmers,  growing  for  seed 
alone,  sow  only  half  a  bushel,  or  three  pecks  at  the  limit;  but  Eastern 
farmers,  desiring  both  fiber  and  seed,  sow  usually  five  pecks,  and  it  is 
stated  tliat  the  yield  of  seed  is  larger  tlian  that  obtained  by  the  Western 
farmer.  Mr.  Proctor  ad\ises  sowing  not  less  than  two  bushels  of  seed 
per  acre,  where  a  good  fiber  and  profitable  yield  are  desired.  "  Finer 
fiber  is  obtained  fiom  early-sown  flax.  Good  results,  however,  can  be 
obtained  by  sowing  whenever  conditions  are  right,  from  March  to  latter 
part  of  May.''  The  sowing  should  be  as  even  as  possible,  and  the  ground 
may  be  leveled  with  a  roller,  it  it  is  designed  to  cut  with  a  reaper.  This 
plan  of  harvesting  is  hardly  to  be  advocated,  however,  except  where 
the  plant  is  grown  for  seed  alone.  As  the  seed  is  very  smooth  and  slip- 
pery, it  requires  considerable  practice  to  distribute  it  evenly.  In  broad- 
cast sowing,  plants  should  stand  about  one  inch  apart  over  the  field. 
Sowing  by  means  of  machinery  has  been  suggested,  though  probably 
band-sowing  is  the  best  method  to  pursue. 

After  the  seed  has  been  distributed  as  evenly  as  possible,  a  brush 
harrow,  or  harrow  of  short  teeth,  should,  be  used,  and  even  a  roller  is 
advocated  in  some  cases  to  compress  the  earth  and  insure  early  vegeta- 
tion. Objection  is  made  by  some  to  the  introduction  of  horses  upon 
the  land  after  its  final  preparation  and  sowing.  Mr.  Todd,  author  of  a 
prize  essay  on  flax  culture,*  prefers  a  light  brush  harrow,  made  by  bor- 
ing holes  into  a  piece  of  scantling,  into  which  bushy  twigs  two  feet 
long  are  fastened.  If  more  brush  is  required,  additional  pieces  may  be 
nailed  to  the  scantling.  A  man  or  boy  can  drag  the  machine  over  the 
field  by  means  of  a  light  pair  of  shafts.  An  inch  is  a  sufficient  depth 
to  cover  the  seed. 

After  the  plants  are  up  they  should  be  kept  as  fi^e  from  weeds  as  pos- 
sible, and  the  work  should  be  performed  while  the  plants  are  about  five 
or  six  inches  high.  It  is  exceedingly  doubtfhl,  however,  if  hand  weed- 
ing wiU  be  practiced  to  any  great  extent  in  this  country  as  is  done  in 
Europe,  and  the  greater  care,  therefore,  is  to  be  exerted  in  freeing  the 
soil  from  weeds  .beforehand,  and  in  the  careful  selection  of  clean  seed. 
Women  and  children  perform  this  work  in  Belgium,  creeping  over  the 
field  upon  hands  and  knees,  always  working  towards  the  wind,  so  that 
the  young  plants  may  be  blown  into  an  upright  position  again  by  the 
current  of  air  coming  frofn  an  opposite  direction  to  that  in  which  they 
have  been  pressed  down. 

The  proper  time  to  harvest  is  when  the  leaves  begin  to  fall  and  the 
stalks  to  assume  a  yellowish  tinge.  The  plan  usually  adopted  abroad  is 
to  pull  the  flax,  though  much  of  it  is  harvested  in  this  country  with  the 
reaper.  Theobjcctions  to  the  latter  mode  of  harvesting  are  the  loss  of  fiber 
and  injury  to  its  working  qualities,  and  the  gathering  of  weeds  with  the 
flax.  A  writer  in  a  former  report  says  that  by  cutting  low,  the  ground 
having  been  previously  rolled  and  kept  free  from  weeds,  the  objections 
disapi)ear.    However,  pulling  undoubtedly  gives  the  best  results,  where 
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.fine  fiber  is  de.sired.  Allowing  the  seed  to  mature  iujures  the  quality  of 
flax,  and  the  seed  will  mature  on  the  plant  equally  well  after  cutting  or 
polUng,  if  it  is  suffered  to  remain  until  perfectly  dry. 

Wm.  L.  Lowi^y,  a  practical  flax-grower  of  New  York,  makes  the  fol 
lowing  suggestions  in  regard  to  pulling : 

TMs  should  be  «lone  when  one-half  or  two- thirds  of  the  bolls  are  brown.  AUo\r  m- 
to  remark  that  work  on  the  flax  crop  has  just  coniajeuce<l  at  this  period  of  its  gro^ili, 
and  that  if  tho  fl;ix  is  uneven,  poorly  coated,  and  in  wet  spots  badiv  lodged,  it  y,ih 
be  impossible  by  any  oiher  method  to  produce  good  fiber.  On  the  other  hand,  if  ilh- 
flax  is  in  quality  and  yield  of  flber  prime  at  this  stage,  and  care  be  not  exercised  m 
handling  and  rotting,  the  result  will  bo  the  same.  Clasp  several  straws  in  the  ri^bi 
liand,  pass  them  to  the  left  and  puU  with  both  hands.  Repeat  this  until  the  hand  i* 
fuU,  lay  this  down,  repeat  again,  and  then  tie  both  haudfuls  in  one  bundle.  Atnigb: 
we  set  up  all  that  is  pulled  during  the  day  in  loose  stooks.  This  method  pre«erve«  nni- 
formity  in  curing,  and  pari  of  the  flax  is  not  sunburned  while  the  other  is  green  awl 
unfit  for  sheltering.    As  soon  as  it  is  dry,  draw  it  into  the  barn  to  whip. 

Another  method : 

When  the  flax  is  standing  erect,  a  handful  should  be  grasped  with  both  hands  jant 
l>elow  tiie  seed-bolls,  and  pulled  obliquely  fi-om  the  ground  with  a  sudden  jerk,  thv 
dirt  adhering  t<>  the  roots  shaken  off  or  knocked  off  against  the  boot.  The  handiul 
or  "beets"  should  be  kept  even  at  the  root  ends,  of  an  even  size,  aud  laid  straight 
upon  the  ground,  two  haudfuls  together  crossing  ea<;h  other  diagonally. 

Second  growth,  or  short  flax,  should  be  pulled  afterwards,  and  bundled 
separately.  The  flax  should  be  put  in  small  bundles  or  sheaves,  tied 
with  sun-dried  rushes  or  wisps  of  hay,  or  similar  material,  aud  not  with 
flax  straw,  though  if  the  seed  is  ripe  the  farmer  may  proceed  with  tiie 
rippling  at  once.  As  a  general  rule  it  is  best  to  set  up  the  flax  in  the 
fleld  for  a  few  days  that  it  may  be  thoroughly  dried.  In  Coartrai  tlif 
flax  is  always  dried  in  the  field,  stacked  without  rippling,  and  left 
for  steeping  until  the  next  spring.  To  insuie  preservation  of  the  seed, 
the  straw  is  put  into  stooks  without  tying  into  sheaves,  and  placed  upon 
cradles  for  i)reservation  from  dampness.  "  The  seed  ends  are  put  in 
alternate  layers,  and  the  stooks  are  fi*om  four  to  six  sheaves  in  heigbt 
and  from  three  to  four  wide,  the  whole  thatched  with  straw.^  After 
thorough  drying  the  flax  is  put  into  stacks  like  ordinaiy  grain.  Keej)iu;^ 
for  three  years  is  said  to  improve  the  fiber,  which  will  scutch  more  easil> 
and  profitably. 

Separating  the  seed-bolls  from  the  straw  is  termed  "  rippling,^  and  it 
is  performed  either  in  the  field  or  in  the  barn  during  winter.  Much  of 
the  Irish  flax  is  placed  hi  tlie  steeping-])Ools  without  the  removal  of  the 
seed,  tliougli  such  a  wasteful  plan  should  not  be  practiced.  Kippling  is 
])erformed  in  many  ways,  among  which  may  be  named  tramping  the 
straw  with  horses  moving  in  a  circle ;  by  the  use  of  the  cylinder  o(  a 
thra^shing  machine;  by  drawing  through  a  heckle;  by  roUei^s  operating 
by  bor.se-power ;  by  thrashing  with  flails,  or  by  whipping  over  a  smooth 
stone  or  board.  \Vhen  done  with  a  heckle — which  is  provided  with  irou 
or  steel  teeth  set  in  a  solid  block  of  wood — the  workman  gra^sps  a  small 
handful  of  stalks  near  the  butt  end  and  draws  them  through  the  comb, 
a  large  winnowin.u-slieet  having  been  ))laced  underneath  the  ai)paratus 
to  catch  the  seed  as  it  falls.  Leveling  the  ground  and  ti^amping  it  hard 
will  answer  the  same  purpose.  One  of  tlio  best  methods  of  lippling  is 
to  pass  the  heads  through  plain  rollers— allowing  the  heads  only  tocoDje 
in  contact  witli  tlieiii — which  crushes  the  bolls  and  allows  the  seeds  to 
separate  and  fall.  In  Great  Britain  a  machine  is  in  use  for  this  puri)Ose 
constrncted  with  a  powerful  framework,  the  rollers  i*emaining  free  at 
one  end,  so  that  tlie  tlax  stalks  may  be  held  in  the  hand  while  the  heads 
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alone  are  being  subjec.ted  to  the  pressure  of  the  rollei*s.    The  whipping 
process  is  thus  describexl  by  Mr.  Lowrey : 

Place  a  flat  stone  on  the  barn-Hoor,  with  one  edge  inclined  to  an  angle  of  forty-five 
deg^rees ;  set  another  under  it  to  block  it  up ;  clasp  the  bnndle  with  both  hands  near 
the  roots,  raise  it,  and  with  a  smart  stroke  bring  it  down  across  the  stone.  Repeat  it 
several  times,  until  the  seeds  are  mostly  broken  from  the  straw.  Clean  the  seed  with 
a  faDuing-miU. 

The  next  process  is  the  "retting,''  which  is  accomplisbod  by  two 
methods — water-retting  and  dew-retting.  The  hitter  is  most  practiced 
in  this  country,  though  the  former  gives  the  best  results.  The  retting 
18  simx^ly  a  process  of  fermentation  by  which  the  gUiten  holding  together 
the  fibers  in  the  stalk  is  dissolved  and  the  woody  core  or  "  boon  ^  is  de- 
composed, so  that  the  flax  when  broken  will  be  easily  detached  from  the 
waste  matter  called  "  shives."  In  dew-retting  a  ton  of  straw  is  spread 
evenly  over  an  acre  of  moist  meadow,  about  the  1st  of  October,  the  bun- 
dles a  foot  apart  and  in  straight  rows.  They  are  turned  occasionally  by 
inserting  a  pole  under  the  straw  and  opened  with  a  fork,  if  the  retting 
is  found  to  be  progressing  unevenly.  The  time  varies  for  the  operation, 
the  condition  of  the  straw  and  state  of  the  weather  having  much  to  do 
with  it.  One  to  two  weeks  in  good  weather  is  considered  sutticient, 
though  in  dry  weather  a  much  longer  time  is  required.  Water-retting 
requires  from  five  to  ten,  and  in  some  cases  even  twenty  to  thirty,  days. 
It  should  be  carefiUly  watched,  and  taken  out  of  the  water  as  soon  as  the 
fiber  begins  to  separate  from  the  core  or  woody  part  and  the  harl  or 
cuticle  will  peel  from  the  fiber. 

The  softest  water  is  unquestionably  the  best  for  steeping,  and  river 
water  is  therefore  preferable  to  spring  water.  It  is  thought  that  flax 
i^given  a  better  color  when  retted  in  a  slow-running  stream  than  in 
stagnant  water,  as  all  impurities  are  removed.  Where  access  cannot 
be  had  to  rivers  or  to  lakes  or  ponds,  the  farmer  must  construct 
steeping  pools.  These  pools  are  generally  12  to  18  feet  long,  6  feet  wide, 
and  4  feet  deep.  It  should  be  protected  from  the  wash  of  surface  water. 
When  a  small  running  stream  can  be  carried  tlirough  the  pool  it  will  be 
found  quite  advantageous;  more  so  than  when  spring  water  is  used.  If 
sirring  water  only  be  available,  it  is  best  to  till  the  pool  some  six  weeks 
before  it  is  needed  for  use,  in  order  that  the  influence  of  the  sun  and  air 
may  soften  the  winter.  It  should  also  be  kept  clean  and  free  from  min- 
eral and  vegetable  impurities.  A  pool  38  feet  long,  3J  to  4  feet  deep, 
and  10  feet  wide  will  serve  to  ret  an  acre  of  flax.  A  writer  in  the  jour- 
nal of  the  (British)  agricultural  society  states  that  wafer  which  has 
flowed  over  peat  or  has  lain  on  petity  soil  for  some  time  is  very  good  for 
retting  flax,  the  antisei)tic  properties  of  the  peat  correcting  the  usual 
<lefects  of  stagnant  water.  In  regard  to  the  intiuence  of  the  bottom  of 
the  pit  upon  the  color  of  the  fiber,  clay  bottom  is  said  to  give  a  yellow- 
ish-white tinge,  alluvial  soil  a  bluish  shiule,  while  peat  often  gives  a  very 
pnre  white. 

In  placing  the  flax  in  the  pool  the  sheaves  are  packed  loosely,  a  little 
sloping,  and  resting  on  their  butt  ends.  One  layer  in  a  pool  is  best, 
though  two  are  sometimes  packed.  Sometimes  the  work  is  done  before 
the  water  is  let  in,  where  there  is  a  ready  supply,  enabling  the  workmen 
to  placM^  the  flax  more  regularly.  The  Irish  flax-gTowers  say  that  flax 
uinst  bo  covered  from  the  light  i)y  sods,  with  the  giassy  side  underneath, 
01  witli  long  wheaten  straw,  k'ept  dow^n  with  stones  or  heavy  logs  of 
wood.  The  point  is  to  keep  the  flax  entirely  under  water,  withont  com- 
ing in  contact  with  the  bottom  of  the  pond  or  i)Ool. 

When  fermentation  begins  to  take  place  the  water  shows  signs  of  tur- 
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bidity  and  is  sli^litly  <Iiscolore<l ;  .eras  begins  to  be  evolved  and  is  give:; 
off  with  u]ii)le;isaut  odor.  As  tlio  decomposition  become8  general  more 
wei;^^Uts  will  be  required,  for  the  flax  swulls  and  ri.ses.  A  thick  scumi^ 
Ibrinod  upon  the  Hiui'ace  of  the  pool,  which,  if  possible,  should  be  removed 
by  allowing:  a  sli^^lit  stream  of  water  to  flow  over  the  i>ool.  It  is  not 
possible  to  give  any  limit  of  time  for  the  perfect  accomplishment  of  the 
retting.  In  warm  weather,  with  occasional  rains,  the  time  will  be 
hastened;  cold  nights,  on  the  contrary,  retard  the  operation.  Coarse 
flax  requires  a  much  longer  time  than  fine.  The  writer  quoted  above 
says : 

WIiou  it  is  ready  to  take  out  it  will  l)e  observed  io  sinlc  iu  the  pool ;  but  it  reqniiea 
a  much  more  oiin'ful  ciiamiuatiou  from  time  to  time.  The  test  in  Holland  is  as  fol- 
lows: A  few  stalks  of  avenij^e  fineness  are  selected  and  are  broken  in  two  places  a  few 
inches  apart.  If  the  inner  iiart  or  wood  will  then  pull  easily  out  ■with  the  fingers, 
and  does  not  break  the  liber  or  drag  any  of  it  with  it,  the  fiax  is  considered  aafficieatly 
watered.  If  allowed  to  remain  lonirer  the  fiber  is  injured,  and  becomes  weak  anc 
cottony.  If  taken  out  sooner  than  this  test  shows  to  be  advisable,  mnch  of  the  fib« 
ia  knociced  away  in  the  scutching,  and  the  general  quality  is  dry  and  coarse.  Tbe 
test  should  be  tried  at  intervals  of  three  or  four  hours  after  the  fermentation  oeMef, 
for  if  the  weather  be  warm  the  change  for  the  worse  is  rapid. 

As  soon  as  the  retting  ia  completed  the  flax  should  be  lifted  from  the 
pools,  and  upon  this  operation  too  much  care  cannot  be  bestowed,  as 
the  use  of  implements,  as  hooks  or  pitchfork,  only  serve  to  injure  the  fiber. 
The  weights  are  removed,  and  the  straw  or  sods  taken  to  the  manore- 
pit,  as  in  their  water-soaked  condition  they  contain  valuable  elements 
needed  again  in  the  soil.  The  bundles  should  be  taken  out  of  the  water 
by  hand,  two  or  more  persons  assisting  in  the  operation.  They  shoold 
then  be  set  up  upon  their  butt  ends  in  the  field  to  allow  the  water  to  drain 
off  gradually.  It  is  ready  t©  spread  in  twenty-four  hours  after  taking 
out,  though  niin  will  retard  it  to  thirty-six  hours. 

The  next  process  is  the  spreading  or  grassing,  by  which  the  fiber  is 
cleansed  and  improved  in  color.  A  newly-mown  grass-field  will  answer 
for  this  purpose,  and  the  flax  is  evenly  and  thinly  spread  over  the  field 
The  flax  should  be  turned  once  or  twice,  by  means  of  i>oles  8  or  9  feet 
long,  to  insure  unitbrmity  of  color,  and  the  grassing  is  finished  in  three 
or  four  days.  Thoroughly  dried  fiber  separates  from  the  woody  matter, 
contracting  slightly,  and  when  this  is  noted  it  is  time  to  lift ;  or  a  fiew 
handsful  may  be  tested  with  the  scutching-maohine.  When  lifted  tie  in 
sheaves,  pack  under  cover,  and  the  flax  is  ready  for  scutching,  or  can 
be  kept  for  years,  if  so  desired.  This  account,  condensed  from  a  prize 
essay  by  James  LlacAdam,  jr.,  a  former  secretary  to  the  Eoyal  Society 
for  Promotion  and  Improvement  of  the  Growth  of  Flax  in  Ireland,  wiil 
give  American  cultivators  a  knowledge  of  the  best  practice  with  flax- 
retting  in  Ircliind,  where  the  greatest  care  is  bestowed  upon  the  operation. 

All  writers  seem  to  agree  that  the  waters  of  the  river  Lys,  in  Flanders, 
are  particularly  favorable  to  flax-retting.  Steeping  is  there  carried  on 
as  a  trade  by  men  who  have  no  other  occu])ation.  The  Courtrai  flax  is 
all  steeped  in  the  river,  large  quantities  of  flax  being  brought  great  dis- 
tances lor  the  puri)ose.  INIr.  Proctor's  account  of  the  Courtrai  treatment 
of  retting  is  so  concise  I  give  the  quotation  entire: 

The  flax  tied  U])  in  suian  bundles  is  placed  perpendicjilarly  iu  wooden  frauie-*  or 
cialCH  of  iVoni  t\v(  Ive  lo  liiieeu  feet  sqnare.  Kaeh  crate  is  launeliod  into  the  ri\tT. 
nv.d  straw  and  clean  stones  laid  n]>on  it  until  it^iuk.s  just  enonoh  below  the  surface 
of  the  stream  to  leave  .t  cum  nt  both  above  and  below  it,  whieh  carries  away  all  im- 
purities, and  ketps  the  liher  eh'an  during  the  period  of  innnersion.  The  average lim<? 
j'e(iuirt'd  is  lroins»;vou  to  ten  days.  Towards  the  end  of  May  Iho  aTcrago  is  nine  to  ten 
days  :  iu  August,  Kev<>n  days  ;  in  October,  twelve  days.  As  soon  as  the  llax  has  been 
sutiicicntJy  stcexicd,  the  crates  are  hauled  ashore,  and  the  flax  spread  upon  the  grass  to 
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dry,  preparatory  to  underffoiiig  the  process  of  breaking  and  scutcliing.  Th«  "  ronia* 
$aoe^^  at  Courtrai  ia  UBually  performed  in  May  or  in  August  and  Septouibor,  after 
which  the  flax  merchants  of  Brabant  and  the  north  send  their  agents  among  the 
farraerfl,  who  purchase  ftt>m  house  to  house,  and  on  a  certain  day  attend  the  chief 
town  to  receive  the  '*  deliveries,"  when  the  qualitiee  of  the  crop  and  the  average 
prioee  are  ascertained  and  promulgated  for  the  guidance  of  the  trade. 

The  author  just  quoted  advises  beginning  with  dew-retting,  to  be  fol- 
lowed with  water-retting  after  the  fanner  has  gained  experience.  There 
are  several  patented  processes  of  retting,  by  which  the  disinti^egatiou 
and  decomposition  are  hastened  by  raising  the  temperature  of  the  water 
artificially,  or  by  treating  with  steam.  In  this  limited  report,  however, 
it  will  be  as  well  to  omit  further  mention  of  them. 

HEMP. 

This  being  a  much  coarser  liber  than  flax,  requires  a  good,  strong  soil 
for  its  production.  Any  good,  rich,  loamy  land  is  adapted  to  this  crop, 
as  the  blue-grass  region  of  Kentucky,  the  limestone  prairies  of  Mis- 
souri, or  the  fertile  plains  of  Illinois.  What  has  been  said  concerning 
the  preparation  of  the  soil  for  flax  will  apply  equaUy  well  for  this  crop. 
Fall  plowing  upon  heavy  soils  will  greatly  improve  their  condition,  as 
the  influence  of  the  frost  is  beneficial.  The  land  should  be  again  stirred 
in  the  spring,  though  the  last  plowing  should  be  quite  shallow,  that  the 
surface  soil  acted  upon  by  the  frost  may  be  retained.  It  may  be  left  to 
the  sun's  influence  for  a  few  days,  when  it  is  ready  for  the  seed.  One 
bushel  of  seed  is  generally  sown  to  the  acre  in  Kentucky.  It  is  thought 
that  "  there  is  nothing  gained  by  sowing  more  than  enough  seed,  as  the 
hemp  if  too  thick  will  thin  itself  by  smothering  out  the  smaller  phmts, 
and  this  must  be  done  at  a  loss  to  vitality."  The  best  seed  is  of  a 
bright  gray  color,  and  should  be  well  filled. 

There  will  be  little  trouble  with  weeds  if  the  first  crop  is  well  destroyed 
by  the  spring  plowing,  for  hemp  generally  occupies  all  tbe  ground,  giv- 
ing weeds  but  little  chance  to  intrude.  For  this  reason  hemp  is  regarded 
by  some  agriculturists  as  an  excellent  clearing  crop  when  introduced 
into  rotation  to  precede  flax.  Hemp  is  difceious,  bearing  male  and 
female  flowers,  both  of  which  can  be  used  for  fiber,  though  the  male 
hemp  ripens  earlier  than  the  female.  In  Europe  it  is  stated  that  hemp 
is  often  grown  in  plats  or  beds  with  paths  between,  that  the  male 
and  female  stalks  can  be  pulled  separately.  The  female  plants  do  not 
mature  their  seed  until  about  three  weeks  after  blos;5oming ;  they  should 
be  allowed  to  stand  until  the  lower  seeds  begin  to  ripen,  when  it  is  time 
for  harvesting. 

Hemp  was  formerly  pulled  by  hand,  and  is  now  to  a  certain  extent  in 
European  countries.  It  is  now  harvested  by  cutting  the  plants  oft'  at  or 
near  the  ground  by  means  of  a  heavy  knife  or  implement  made  specially 
for  the  purpose.  This  implement  is  crooked  upon  the  edge,  and  is  bent 
toward  the  shaft  of  the  handle,  so  that  by  a  rapid  stroke  the  stalks  are 
severed.    Machinery  is  sometimes  used  when  the  stalks  are  small. 

In  cutting,  the  stalks  must  be  laid  in  rows,  even  at  the  butts,  and 
should  be  allowed  to  lie  for  a  few  days,  a  week  at  the  llirthest,  to  dry. 
\\lien  the  crop  has  become  sufficiently  dried  the  F^talks  mny  bo  put  up 
Ir  bundles— the  remainder  of  the  leaves  will  for  the  most  part  droi>  ofl*— 
and  the  bundles  should  be  set  up  in  shocks  to  dry  tlioron^i^Hily  before 
stacking.  "  If  the  hemp  is  to  be  water-retted  the  diying  is  unnecessary, 
and  some  authorities  think  that  better  results  are  obtained  when  the 
hemp  is  retted  immediately  after  hai-vesting.  It  is  said  that  hemp 
steeped  green  will  require  only  four  days,  but  if  allowed  to  dry  eight 
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days  will  be  required  to  steep  it  in  water."  Late-cut  hemp  is  frequentij 
put  into  shocks  after  spreading  without  being  bound  up,  a  simple  band 
keeping  the  shock  standing.  Binding  into  sheaves,  however,  after  cur- 
ing, and  placing  in  round  stacks  or  ricks  imtil  spreading-time,  is  the  best 
practice.  Manufacturers  i)refer  a  water-retted  hemp,  and  the  Navy  regu- 
lations are  said  to  call  for  it ;  the  price,  however,  for  cordage  hemp  has 
hardly  warranted  the  expenditure  of  the  extra  labor  required,  and  onr 
farmers,  as  a  general  rule,  dew-ret  their  hemp.  With  the  demand  for  spin- 
ning-hemps at  better  prices  there  will  be  a  call  for  water-retted  fiber. 
Farmers  are  not  only  unwilling  to  take  the  trouble,  but  few  have  the 
necessary  skill  or  appliances.  Retting  by  water  has  been  carried  on  in 
a  small  way  in  Illinois;  and  it  is  said  that  Henry  Clay  introdaced  the 
practice  into  Kentucky,  but  it  was  not  followed  for  reasons  ^ven  abova 

Mr.  Proctor  says  that  the  best  time  for  spreading  hemp  for  dew-ret- 
ting is  in  November  or  December,  but  it  is  well  to  begin  spreading  sooner 
if  there  is  a  large  crop,  that  the  labor  of  breaking  may  be  conunenoed 
earlier.  Hemp  retted  in  winter  is  of  a  brighter  color  than  that  spread 
in  October.  It  is  usually  stacked  and  spread  upon  the  same  gromid 
upon  which  it  is  gTown,  and  when  sufQcieutly  retted,  as  can  be  deter- 
mined by  breaking  out  a  little,  it  is  again  put  into  shocks.  If  the  hemp 
be  dry  the  shocks  should  be  tied  around  the  top  tightly  with  a  band  of 
hemp  to  keep  out  tlie  rain.  The  shocks  are  made  firm  by  tying  with  a 
band  the  fiist  armiiil  or  two,  raising  it  up  and  beating  it  well  against 
the  ground.  The  remainder  of  the  hemp  is  set  up  around  this  central 
supiiort.  By  flaring  at  the  bottom  and  tying  well  a  firm  shock  can  be 
made  that  will  stand  firmly  without  danger  of  being  blown  over  by  the 
wind. 

The  slat  hand-brake  is  used  in  Kentucky,  the  machines  being  carried 
around  the  field  to  avoid  the  removal  of  the  hemp  straw, 

RAMIE. 

The  question  of  ramie  cultivation,  which  attracted  so  much  attention 
in  the  {South  some  years  ago,  is  not  by  any  means  a  dead  is»ue,  or  an 
abandoned  experiment.  The  results  obtained  at  that  time  proved  that 
the  plant  was  successfully  introduced  into  the  country,  though  its  suc- 
cessful production — as  far  as  making  its  cultivation  an  industry  wasccw- 
cemed — fell  short  of  tlie  mark.  The  cultivation  of  ramie  has  been 
carried  on  in  lat^  years — in  a  small  way,  it  is  true — in  New  Jersey,  wi- 
der the  direction  of  Emil  Lefranc,  the  veteran  ramie  culturist  of  Lou- 
isiana, with  a  fair  measure  of  success. 

3Ir.  Lefranc  writes  mo  that  winter  is  not  so  great  an  obstacle  as  it  is 
thought  to  be.  Covering  the  i)lants  saved  them  well  enough  last  year, 
and  as  it  gives  thr<?e  crops  a  year  in  its  Korthern  home  there  is  almost 
the  same  chance  of  profit  here  as  in  the  South  with  more  cuttings.  Five 
crops  have  been  cut  in  Louisiana  the  same  year. 

A  number  of  gentlemen  in  the  vicinity  of  Newark  and  Philadelphia 
have  grown  ramie  during  the  x)revious  year,  and  I  am  informed  that 
parties  in  Maryland  propose  to  go  into  its  cultivation  quite  extensively. 

Mr.  DiMinis,  of  Xewark,  has  purchased  land  in  Virginia,  which  he  ex- 
pects to  dovote  to  ramie  cultivation,  and  now  that  the  New  Jersey  legis- 
lature has  passed  a  bounty  bill  encouraging  its  production  in  the  S^te 
we  mny  look  for  others  embarking  in  it  for  profit.  Another  encourage- 
jiient  is  the  recent  invention  of  a  ramie  machine,  de-scribed  upon  an- 
other pai^e,  which  does  its  work  most  etiectively,  and  removes  one  of 
the  greatest  obstacles  to  successful  ramie  production. 

The  ramie  plant,  Boehmeria  teimmssima^  was  first  introduced  into  this 
country  in  1855,  from  the  botanical  gardens  of  Jamaica,  and  cultivated 
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in  the  United  States  Botanical  Garden,  and  eubseqnently  in  the  exi)eri- 
mental  garden  of  the  Department  of  Agriculture.  (See  annual  report 
of  this  department  for  the  year  1867,  page  220.) 

In  the  report  of  the  department  for  1873,  Mr.  Lefranc  states  that  it 
vas  introduced  from  Mexico  in  18G7.  The  writer  says  "  to  two  persons 
is  due  the  credit  of  its  introduction  into  the  United  States,  viz.,  Monsieur 
Ernest  Godeau,  in  that  year  consul  of  France  in  New  Orleans,  and  Be- 
nito Itoezl,  a  Bohemian  botanist,  once  a  resident  of  Santa  Gompana  in 
Mexico.'' 

In  this  year  it  was  given  a  fair  test  and  abundantly  proved  its  adapta- 
bility to  the  new  soil  and  conditions,  as  many  specimens  now  in  the 
museum  of  the  department  will  testify.  Through  the  intelligent  efforts 
of  Mr.  Lefranc  and  others  interested  in  promoting  this  industry,  prac- 
tical direction  was  given  to  the  experiment,  and  the  question  of  manu- 
facture, or  ratlier  of  preparation,  as  well  as  production,  fully  considered. 

In  the  annual  repoii;  for  1873  (quoted  above),  published  just  six  years 
after  the  reintroduction  of  the  plant,  there  is  a  full  and  comprehen- 
sive article  giving  the  results  of  the  experiment,  after  the  first  fever  of 
enthusiasm  ha<i  subsided.  In  this  it  is  shown  tliat  the  plant  had  held 
its  own  during  that  time,  even  propagating  in  rich  alluvial  soils  without 
cultivation.  It  was  also  grown  from  the  seed,  not>vithstan(iing  the  im- 
pression that  it  could  only  be  grown  from  cuttings.  See  article  in  Report 
Agriculture  1870,  page  170,  from  which  the  following  extract  is  taken : 

The  ramie  plant^  or  China  fin'ass  of  comraerce,  cultivated  in  many  parts  of  the  South 
from  seeds  fumiahed  originally  from  this  department,  is  found  well  adapted  to  that 
portion  of  the  country,  and  when  it  can  be  utilized  cheaply  it  wiU  become  a  staple 
crop.  •  •  •  In  Goliad,  .Tex.,  it  grows  weU  both  from  seed  and  roots;  and  in  Ao*- 
tixi  the  staple  is  reported  long,  fiber  excellent,  wlilte  and  silky. 

Reference  is  also  made  to  other  localities  where  grown. 

Of  perennial  growth,  the  stems  die  in  winter,  but  new  growths  shoot 
up  in  the  spring,  producing  strong  vigorous  stalks  in  so  short  a  time 
that  it  is  an  easy  matter  to  secure  four  crops  a  year,  and  the  plants  are 
better  for  the  cutting.  A  specimen  in  tlie  museum,  some  4  feet  long, 
or  more,  with  the  fiber  disintegrated  for  half  its  length,  was  from  the 
fifth  cutting  in  the  same  season  in  Louisiana.  Thus  it  is  proved  that 
fiuccessiul  cultivation  is  i)ossible,  though  "  destructive  overflows,  and 
finally  the  discovery  of  the  fact  that  water  was  too  near  the  surface  of 
the  soil  for  such  deep-rooting  plants,  caused  the  suspension  of  the  enter- 
prise in  that  section,  which,  moreover,  has  become,  from  social  and  polit- 
ical turbulence,  very  unpropitious  for  any  new  industry.''  Believed  to 
be  a  semi-tropical  plant,  it  was  not  until  the  Department  of  Agriculture 
'  grew  it  in  the  open  air  in  the  centennial  grounds  that  the  idea  of  adaptft- 
tion  to  a  nortiiem  climate  was  suggested.  Here  was  the  commence- 
ment of  the  more  northerly  experiment  with  the  plant,  though  it  was 
already  known  that  in  the  colder  regions  of  Northern  China  the  roots 
are  dug  up  and  kept  through  the  whiter  in  cellars  for  replanting  in  the 
spring,  like  potatoes. 

Judge  Watts,  then  Commissioner  of  Agriculture,  resolved  to  proceed 
with  the  experiment;  Mr.  Lefranc  was  commissione<l  to  conduct  it,  and 
the  first  Jersey  plantation,  at  Caraden,  was  started  with  roots  from  the 
I'  Centennial  patch,''  and  those  saved  from  inuTidation  in  Louisiana.  B^e- 
garding  the  success  of  the  exi>eiiment,  I  give  ]\lr.  Lefranc's  own  words:* 

I  was  surprised  that  the  growth  turned  out  supeT-ior  to  any  growth  in  the  South, 
and  standing  all  winter  without  the  least  damage,  8{»roiitt  (\  abundantly  in  the  foUow- 

*  Firat  New  Jerboy  report  of  labor  and  indnstriei, 
3d  AG 
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ing  Bpitog  a»  if  it  were  in  its  con^renial  epfeere.  This  prolific  and  vi^aroni  growtii  i»- 
creafled  in  lo^nriance  and  number  of  atems  all  the  summer,  especially  after  each  eot- 
ting.  *  •  A  larf^e  qiiautum  of  minerals,  plioapbato,  and  ailicioua  elements  in  tlie 
Boil,  and  oxy*;on  and  carbonic  acid  in  the  air,  account  for  the  snperiorify  of  New  Jer- 
sey over  otln^r  sections  rc<^ardin<x  that  plant,  which,  anlike  cotton,  haa  all  its  Talnein 
the  bark,  like  llax  and  hemp.  Kaniio  derives  its  principal  food  from  the  air.  That 
explains  the  possibility  ot  its  triple  annual  cnttiuga  and  extraordinary  abnndanee 
without  exhausting  the  soil  more  than  any  other  plant.  Three  crops  of  four  and  fivt 
feet  each  are  certain  from  April  to  October,  after  the  first  season  has  formed  the  stand. 
Being  protected  a;^ain8t  deep  frost  by  a  thick  coating  of  leaves,  hay,  or  straw  mixed 
with  some  stable  manure,  the  stand  will  last  indehnitely  and  constitute  a  permaoent 
income.  The  leave* of  the  plant  itself  will  do  very  well  for  that  covering  and  manur- 
ing; when  dried,  leaves  are  non-conductors  of  cold,  and  they  generate — especially 
ramie  leaves — a  certain  a:\ionnt  of  ammonia,  whieh  is  a  good  fertilizer.  The  experi- 
ments referred  to  were  made  in  ordinary  sandy  soil,  such  as  is  found  all  oyer  Wot 
Jersey. 

The  experlmeuis  were  repeated  at  UaddonCeld  and  Newark  byannm- 
ber  of  gentlemen  interested  in  ramie  culture.  As  to  yield,  where  the 
Btand  is  fully  established,  it  is  stated  that  three  crops  of  stalks,  4J  feet 
in  length,  will  give  8  tons  of  dried  stems  and  1  ton  of  cleaned  fiber  per 
acre,  or  about  llij  per  cent.  Ten  dollars  a  ton  is  the  most  recent  figure 
given  as  the  po.ssible  value  of  the  dried  stalks  bundled. 

As  the  report  of  this  department  for  1873  may  not  be  available  to 
many  readers  of  these  pages,  I  will  give  a  biief  extract  from  the  ramie 
article  to  which  reference  has  been  made,  describing  the  mode  of  cult 
nre,  and  the  manner  in  which  stands  are  obtained.  At  the  time  it  was 
written  ramie  cultuio  was  confined  to  Louisiana.    It  is  as  follows: 

First.  Whether  for  nnrscry  pnrposes  or  for  cultivation,  tbe  land  ninat  be  sufficiently 
elevated  to  receive  the  iK-iicllt  of  natural  drainage,  hccause  the  roota  wiU  not  live  long 
in  a  watery  bottom. 

Secondly.  The  soil  ninst  bo  deep,  rich,  li*?ht,  and  moist  as  the  sandy  allaTiA  of 
Louisiana.     Manure  supplies  tiie  d<  fecis  in  some  lands  in  these  respects, 

ThirtUy.  The  tieitls  must  be  thoroup^hly  cleared  of  weeds,  plowed  twice  to  the  depth 
of  eight  to  ten  inches,  if  possible,  harrowed  as  much  as  a  thorough  pulverizing  re- 
quires, and  carefully  drained  by  discriminate  lines  of  ditches.  Water  mu^  not  ba 
allowed  to  stand  in  the  rows  of  tbe  plant. 

The  laud  being  thus  pre]>ared,  planting  becomes  easy  and  promising.  December. 
January,  and  Febiuary  are  the  best  months  in  which  to  plant.  Rootd,  ratoons.  and 
rooted  layers  are  the  only  availiible  seed.  They  are  generally  four  or  five  Inches  long, 
carefully  cut,  not  torn,  from  the  mother  plant.  The  dusty  seed  produced  by  thfl 
ramie  stalks  in  the  fall  can  be  sown,  but  it  is  so  delicate  and  requires  so  mncb  care 
during  the  period  of  germination  and  growth  that  it  seldom  succeeds  In  open  land. 

Furrows  5  or  G  inches  deep  and  5  feet  apart  are  opened  with  the  plow.  The  rooti 
are  laid  lengthwise  in  the  middle,  close  in  succession  if  a  thick  stand  of  crop  is  de- 
aired,  but  placed  at  Lntervals  if  ii'usery  propagation  is  the  object  in  view. 

The  tirst  mode  will  absorb  3,000  roots  per  acre,  but  will  save  the  labor  of  often  fill- 
ing the  stand  by  propagaiion.  The  second  mode  will  fi}>aro  three-fourths  of  that 
amount  of  roots,  but  wiU  impose  the  obligation  of  multi])lyin<T  by  layers.     Being 

E laced  in  tbe  furrow  closely  or  at  intervals,  the  roots  are  carefully  covered  with  tha 
oe.  Pulverized  earth  and  manure  spread  over  the  roots  insure  an  early  and  luxuri- 
ant growth  in  the  spring.  When  the  shoots  have  attained  a  foot  in  height  they  an 
hilled  up  like  potatoes,  corn,  and  all  other  plants  that  requite  good  focjiing  and  pro- 
tection from  the  fermenting  eiVect  of  stagnant  water.  The  intervals  between  the 
rows  beii'g  deei)ened  by  the  hilling  have  also  a  draining  inllueuce,  which  can  be  ren- 
dered still  uu)re  ehectivo  by  ditches  dug  aeross  from  di-^tance  to  dit>iauco,  say  15  feet. 
Good  crops  areo>)tained  by  thickening  the  stands.  The  stems  are  then  abundant, 
fine,  strai  .!;iit,  and  rich  in  liber.  Close  pbinting  is  then  necesaary,  iuasmneh  as  it 
prevents  the  objectionable  branching  of  the  stalks.  The  period  at  which  the  plant  ia 
ripo  for  cutting  is  indicated  by  a  brownish  tinge  at  the  foot  of  the  stems.  At  lliat 
early  stage  the  plant,  though  greenis^h.  yields  a  fine  and  abundant  filament.  The 
first  cutting  nuiy  be  uii}>roli  fable  on  accouut  of  the  irregularity  and  sparsenees  of  the 
growth ;  but  if  the  stand  is  razeed  and  manured  over  tbe  stubbles  the  ensuing  cut- 
tings will  be  productive.  For  that  purpose  the  field  must  be  kept  clear  of  grass  until 
the  growth  bo  suiliciently  dense  to  expel  the  parasites  by  its  shade.  That  necessary 
density  is  obtained  by  nieaiis  of  tlio  iinpoitant  laying  process.  This  consists  in  bend- 
ing down,  right  and  left  along  the  growing  stand,  the  highest  switches,  and  in  cov- 
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•rinfc  tbem  with  eartli  up  to  the  nnder  tip,  which  must  not  be  imothered.  One  of 
the  caiwes  of  the  percnnity  and  of  the  vigor  of  the  plant  is  the  nonrishment  it  draws 
from  th*'  a«;encie8  of  the  atmosphere.  ConKoqueutly  the  leaves  of  the  layers  should 
never  be  biiiied  under  pround.  When  prontrly  performed,  laying  is  very  profitable; 
it  creates  an  abnndance  of  new  root«,  and  hlls  up  rapidly  the  voids  of  the  stand. 

Aft**r  two  years  the  plants  may  be  so  thick  aa  to  spread  out  in  the  rows.  Then  the 
plow  or  the  stubble-cutter  has  to  chop  in  a  line,  on  one  side,  the  projecting  ratoons. 
If  well  executed,  this  operation  leads  to  notable  advantages.  It  extracts  roots  or 
fractional  plants  suitable  for  the  extension  of  the  cultivation  elsewhere;  it  maintains, 
as  a  pruning,  a  vigorous  life,  and  developes  a  luxuriant  growth  in  the  stand.  If 
alwayii  applied  on  the  same  side  of  the  row,  this  sort  of  stubble  cutting  ha^  the  re- 
markable advantage  of  removing^  gpradually  the  growth  toward  the  onoccupied  land  in 
the  Intervals,  and  of  pushing  it  into  a  new  position  without  disturbance. 

That  slow  rotation  preserves  the  soil  from  rapid  exhaustion,  and  the  ramie  from 
decay,  through  the  accumulation  of  roots  under  ground.  Of  course  this  lateral  plow- 
ing will  not  prevent  the  opposite  row  fr>om  receiving  the  benefit  of  hoeing  after  each 
crop.  Experimenta  made  in  Louisiana  have  demonstrated  the  efiQciency  of  that 
method,  to  which  are  due  the  preservation  and  propagation  of  the  plant  in  that  State, 
while  it  has  been  destroyed  in  other  sections  for  want  of  similar  care. 

TMb  will  serve  as  an  outline  of  instructions  for  those  who  contemplate 
making  an  attemi>t  at  cultivation,  though,  of  course,  the  practice  of  two 
sectiona  of  country  as  remote  from  each  other  as  Louisiana  and  New 
Jersey,  or  even  Maryland,  must  differ  to  a  certain  degree.  If  further 
instruction  is  needed — although  I  have  no  authority  for  making  the 
statement — I  am  quite  sure  that  ]^Ir.  Lefranc  will  be  pleased  to  ^ve 
BI)ecial  information  to  any  who  may  apply  to  him  that  desire  to  go  into 
ramie  culture,  whether  for  ex]>eriment  or  profit. 

In  addition  to  Mr.  Lefranc's  statements,  the  following  letters,  which 
have  been  received  since  they  were  made,  offer  additionsd  evidence  that 
several  crops  of  stalks  cannot  only  be  produced^  but  that  seed  may  be 
matured.    They  are  as  follows : 

Philadelphia,  March  18, 1880. 

Dkab  Sik  :  Yours  of  the  11th  instant  was  dulj  at  hand.  I  planted  some  ramie-roots 
on  mj  place  at  Haddonfield,  N.  J.  The  roots  started  in  a  short  time,  and  I  think  each 
propagated  100  from  1.  They  gave  several  cnte  of  stalks  in  one  season,  which  Mr. 
Leminc  took  and  treated  in  his  own  way.  My  opinion  is  that,  so  far  as  coltiYation 
is  concerned,  there  is  no  doubt  about  its  success. 
Yonrs,  truly, 

Chajclss  R.  Dodge,  Esq.  WM.  MANN. 

New  Jersey  State  Agricultural  Society, 

Secretary*$  Offi/ie^  Nettark^  March  13,  1880. 
Dear  Sir:  In  reply  to  yours  of  the  12th  instant,  I  would  st^te  that  my  experience 
in  the  growth  of  ramie  is  limited  to  trials  from  the  seed  only,  and  that  of  one  season. 
I  sprouted  my  seed  in  the  conservatory.     In  May  I  planted  in  the  open  ground  in  both 
strong  and  weak  soils  ;  nil  the  plants  gave  me  matured  seed  the  last  of  September,  the 
stronger  soils  favoring  the  growth  and  earlier  maturity.     I  doubt  the  success  In  this 
latitude  in  obtaining  seed  from  plants,  but  should  cuttings  favor  more  than  growth 
fjom  seed,  the  seasons  might  [;ive  a  satislactory  yield. 
Yours,  very  respectfully, 
Charles  R.  Dodge,  Esq.  WM.  M.  FORCE. 

The  few  replies  to  the  circular  received  upon  the  subject  indicate  that 
the  value  and  use  of  the  fiber  is  little  understood  by  manufacturers. 
The  following  brief  extracts  will  serve  as  illutrastions : 

[161]  Havinj;  seen  painples  of  it  do  not  consider  it  suitable  for  general  cordape, 
owing  to  Hhortrrss  of  the  tilx  r.  The  ordinary  rope  machinery  would  not  answer  for 
its  manufacture,  but  it  would  have  to  be  bandied  the  same  asVotton. 

[52J  I  have  hati  nome  of  the  vejretable  fibers,  China  grass,  Ac,  but  the  expense  in 
reducin|f  them  to  that  degree  of  softness  essential  to  perfect  spinning  practically  ex- 
cludes tnem  from  all  competition  with  llax  and  hemp. 
fiJO]  flax  fiber  is  the  strong*  st  and  most  vahiable. 
72]  We  have  had  6am])lett  of  ramie  in  its  raw  state,  hut  not  matJe  into  yarn.     Our 
opinion  was  that  it  would  make  very  nice  lines  if  properly  spun* 
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The  inventor  of  the  yucca  machine  thus  writes : 

I  cultivated  it  [ramie]  about  three  years  and  found  no  diflB cully  in  it«  cultiTttion, 
and  in  eM'paratiug  the  woodv  matter  and  pulp  from  thebark,  with  tlio  yucca  machicf, 
but  could  QOt  extract  the  glutinous  matter  from  the  bark  without  the  use  of  ehunic- 
al8|  which  made  the  fiber  unprohtable. 

As  the  cultivation  and  preparation  of  the  fiber  are  t\ro  distinct  thiogs, 
it  is  Ruj^^ested  that  the  industry  be  divided  into  producing  and  manu- 
facturing. Capital  should  furnish  the  cleaning  mills  at  convenient  pointg, 
establishing  a  fair  rate  of  remuneration  for  the  raw  product  in  bulk,  ae 
is  practiced  in  Louisiana  by  the  sugar  cane  factories,  and  the  fairmer 
Bhonld  l>e  encouraged  to  grow  the  plants. 

This  leads  to  a  farther  consideration  of  the  subject^  the  question  of 
machinery  for  extracting  and  cleaning  the  fiber  to  fit  it  for  the  manii- 
facturer.  As  has  been  shown,  ramie  can  be  produced  in  any  qnantitr^ 
the  only  drawback  to  its  becoming  an  important  industry  having  been 
the  lack  of  an  economical  means  of  separating  the  fiber  after  it  has  been 
grown.  This  same  drawback  exists  in  India,  where  the  government 
has  encouraged  the  cultivation  of  the  plant,  and  in  1809  ofliered  prizes 
^.mounting  to  $35,000  for  cleaning-machinery  that  should  come  up  to 
ertain  requirements.  There  is  no  record  that  such  machinery  has  not 
been  invented,  although  much  has  been  done  in  this  direction  that  may 
ultimately  lead  to  success  even  in  our  own  country. 

The  description  of  a  machine  invented  by  Mr.  Lefranc  'will  be  foraid 
in  the  annual  report  of  this  department  for  1873.  That  this  piece  of 
mechanism  did  not  fulfill  the  requirements  of  a  perfect  ramie  machine 
is  evident  from  the  fact  that  the  invention  has  practically  been  aban- 
doned, and  the  inventor's  eflfbrts  turned  in  another  direction,  and  I  am 
given  to  understand  with  good  success,  as  may  be  gleaned  from  the  fol- 
lowing extract  from  a  letter  recently  received  from  Mr.  Lefranc : 

I  have  a  mechanical  and  chemical  apparatus  transforming  it  [ramie]  satisfactorib 
into  a  commercial  product,  and  am  ready  to  buy  the  plant  at  $10  per  ton  in  the  sttdk 
to  start  a  central  factory.  It  is  in  view  of  opening  a  sure  market  for  the  product  thit 
I  am  so  anxioub  to  have  it  spun  here.  Exports  would  not  pay  sufficiently,  and  out  of 
this  couutry  there  is  no  inducing  outlet.  Covering  the  plant  saved  it  weU  enou^ 
last  year,  and  as  it  gives  three  crops  of  over  four  feet  there  is  almost  as  much  change 
of  profit  here  as  in  the  South  with  four  crops.  The  machine  and  process  I  use  for  ex- 
tracting the  hlM^r  were  intended  for  the  India  competition  prize,  but  we  found  that 
BiK^h  an  undertaking  would  cost  too  much.  Besides  this  objectionable  point,  be 
abaudoninent  of  the  invention  to  the  Indian  conntrioa  makes  it  almost  a  public  prop- 
erty.   This  is  the  reason  why  the  process  ib  not  made  pubUo. 

As  we  have  made  reference  to  a  new  ramie  machine,  it  may  be  well  to 
state  here  that  it  is  the  invention  of  Mr.  A.  Angell,  of  Newark,  N.  J.,  and 
that  it  is  considered  successful.  The  machine  is  fully  described  in  another 
portion  of  this  report,  under  the  heading  of  "Fiber  machinery.''  A 
number  of  other  ramie  machines  are  mentioned  in  the  list  of  patents 
given  in  the  appendix,  though  nothing  can  be  said  of  their  merits  or 
demerits,  as  I  have  failed  to  learn  anything  concerning  them^  though 
making  the  effort  so  to  do. 

Ramie  raanufactuie  in  this  country  is  one  of  the  problems  that  only 
time  and  i)ersistent  effort  of  the  friends  of  ramie  cidture  can  assist  in 
solving.  There  are  most  beautiful  examples  of  poplins,  mozambique& 
and  other  dress  goods  in  the  museum  of  this  department,  manufactured 
in  Bradford,  England,  that  for  several  years  attract^ed  attention  and 
were  ])()pnlar;  but  fashion  dictated  a  change,  and  it  is  now  stated  that 
the  use  of  the  fiber  is  restricted  to  upholstery  goods,  though  there  is  a 
doubt  if  it  is  not  usurping  the  place  of  a  more  expensive  fiber,  for  which 
it  is  a  profitable  substitute.    It  bears  a  close  resemblance  to  silk,  and, 
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worked  into  silken  fabrics,  there  are  few  of  the  uninitiated  who  would  be 
able  to  detect  the  fraud.  We  used  to  hear  it  remarked  that  "  it  is  the 
ramie  fiber  that  makes  silk  dress-goods  crack.'' 

When  mixed  with  worsted — ^under  its  own  name — ^it  shows  to  best 
advantage ;  indeed,  it  is  claimed  that  the  worsted  machinery  is  the  only 
system  upon  which  it  can  be  successfully  worked.  According  to  the 
"Textile  Manufacturer,''  experiments  in  combing  recently  made  in  Phila- 
delphia proved  that  the  orclinary  worsted  process  can  treat  it  as  fine,  if 
not  finer  than  mohair,  with  the  advantage  of  being  a  pure  lustrous  white- 
American  prepared  ramie,  in  comparison  with  the  British — according  to 
the  same  journal — ^is  more  easily  worked,  the  last-named  being  stiler, 
more  hairy,  and  less  "docile"  to  the  twist  than  the  home  product.  A 
brittleness  which  acts  against  it  in  Europe  is  believed  to  come  from  the 
excessive  hackling  of  the  English  method  of  treatment.  It  is  for  pro- 
gressive America  to  take  this  manufacture  in  hand,  and,  with  "  Yankee'^ 
inventive  genius,  make  a  profitable  industry  out  of  it,  alike  for  producer 
and  manipulator,  through  the  many  applications  yet  unknown.  In 
Europe,  old  routine  is  the  great  obstacle  in  the  way  of  large  and  com- 
plete development  of  any  new  thing.  "  Industries  are  cut  up  by  special- 
ties, for  one  concern  imports  ramie  from  India  and  China;  another 
prepares  it  into  fiber  for  comber ;  this  manipulates  it  for  the  spinner, 
and  this  for  the  weaver.  Each  one  makes  it  a  secret  affair  and  a  rare 
profession,  working  with  closed  doors  against  any  visitors."  The  Ameri- 
can concentrated  method  of  treating  such  things  is  far  more  propitious 
for  rapid  progress  and  the  acquirement  of  new  ideas. 

The  exact  status  of  this  industry  in  the  United  States  may  be  most 
easily  presented  to  the  reader  in  a  communication  from  Mr.  Lefranc,  in 
answer  to  questions  submitted  to  him  upon  this  subject.    He  says : 

Bamie,  m  weU  as  abntilon,  althea,  and  other  American  fibers,  conld  now  be  tamed 
into  commercial  products  shoold  the  supply  be  made  certain.  Bat  the  spirit  of  en- 
terprise has  not  yet  taken  that  direction.  Liberal  offers  to  bay  the  plants  have  not 
succeeded  in  creating  the  required  interest.  No  farmers  have  taken  the  trouble  to 
gather  the  wild  material  nor  to  plant  any.  It  wUl  take  time  and  exertion  before  a 
regular  production  can  be  established,  unless  some  powerful  organization  takes  the 
lead  in  starting  cultivation  and  factories. 

A  certain  amount  of  New  Jersey  and  imported  ramie  is  now  on  the  market  and 
offered  to  manufacturers  in  proper  condition  for  spinning.  It  being  a  new  fiber  for 
them,  and  anticipating  some  loss  of  time  in  stud^ng  its  manipulation  to  make  yams, 
they  are  generally  Tery  reluctant  to  undertake  it,  and  decline  to  do  it  in  this  busy 
season. 

The  worsted  machinery  being  limited  here,  and  it  being  the  only  system  suitable  for 
lamie  spinning,  the  obstacle  is  more  serious  than  it  appears  at  present.  The  only  at- 
tempt BO  far  made  with  the  carding  system,  which  is  most  suitable  for  the  noils,  or  re- 
ftise  of  the  combed  long  staple,  was  that  of  a  mixture  of  short  ramie  with  wool  for 
knitting-yam.  But  from  this  experiment  to  the  point  of  a  regular  adoption  there  is  a 
space  to  be  crossed  over,  the  test  of  the  knitting  or  weaving  and  the  test  of  time  and 
wear  on  the  goods. 

Such  are  the  difficulties  now  hindering  the  final  stage  of  ramie  as  a  commercial  pro- 
duct. As  to  production  of  the  fiber  there  is  no  more  difficulty;  it  can  be  produced 
mechanically  and  chemically  in  a  satisfactory  manner.  The  whole  point  in  question 
now  is  that  of  inducing  worsted  spinners  to  undertake  the  spuming. 

JUTB. 

It  is  DOW  about  ten  years  since  the  Department  of  Agriculture  became 
interested  in  the  subject  of  growing  India  jute  upon  American  soil. 
Seed  was  distributed  in  1870^  and  experiments  conducted  in  South  Car- 
olina, Florida,  Georgia,  Louisiana,  and  Texas.  The  result  has  shown 
that  the  plant  can  be  profitably  grown  "wherever  in  the  Southern  States 
there  is  a  hot,  damp  climate  and  a  moist  soil  of  sandy  day  or  allayial 
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mold."  The  yield  was  in  some  caaes  at  the  rate  of  3,500  pounds  to  tiie 
aero,  some  of  the  stalks  reaching  a  height  of  15  feet.  Throu^'^hoat  the 
monthly  report  of  the  department  for  1871  tliere  are  statements,  frwn 
actual  experience,  of  planters  which  are  worthy  of  perusal.  Professor 
Waterhouse  states  that  in  some  instances  the  fiber  was,  in  the  judgment 
of  experts,  supeiior  in  strength  to  that  of  the  India  fiber.  lie  farther 
stated  that  jute  butts  can  be  produced  in  the  United  States  for  3  cents 
per  pound,  and  the  fiber  for  8  cents,  basing  his  estimates  upon  practical 
experience.  Imported  jute  costs  (for  butts)  3  to  5  cents  per  pound,  wni 
the  fiber  8  to  12|  cents. 

The  most  recent  facts  in  regard  to  the  cultivation  of  India  jute  in  tibis 
country  are  giyen  in  an  article  by  Professor  Waterhouse  in  the  appendix. 

OTHER  FIBBOUS  PLANTS. 

The  replies  to  the  circular  contained  little  information  regarding  new  or 
partially  tried  fibers.  As  a  general  rule  manufacturers  are  the  last  persons 
to  interest  themselves  in  new  fibers,  especiaUy  when  the  questions  of  their 
cheap  production  and  the  possibility  of  a  supply  are  yet  to  be  settied. 
Even  a  plant  of  which  so  much  has  been  written  as  ramie,  appears  to  be 
little  known  or  its  uses  understood.  I  do  not  mean  to  imply  Uiat  maim* 
facturers  are  opposed  to  the  introduction  of  new  fibers  into  commeroe^ 
as  there  are  scores  of  manufacturers  who  would  gladly  test  any  new 
product,  if  received  in  sufficient  quantity  to  make  it  an  object  Br 
special  inquiry,  however,  considerable  information  was  g'leaned  fitm 
various  sources  regarding  those  fibers  whose  experimental  culture  and 
treatment  have  been  attracting  attention  in  late  years- 

Among  the  indigenous  fibers  having  the  greatest  claims  to  recognition, 
are  the  Indian  mallow  {Abutilon  avicennce)  and  the  swamp  rose-mallow 
{Hibiscus  moscheuios).  The  first-named  is  a  troublesome  weed,  growing 
throughout  the  centi*al  portions  of  the  United  States,  often  attaining 
a  height  of  six  or  eight  feet.  It  produces  a  good  fiber,  which  is  capable 
of  being  utilized  for  many  purposes.  It  is  an  annual  jjlant,  seeding 
itself  from  year  to  year,  and  is  particularly  thrifty  when  grown  in  com 
laud.  The  rose-mallow  grows  in  swamps,  and.  can  be  cidtivated  upon 
uplands ;  it  has  the  advantage  over  the  preceding  of  being  perenniaL 
The  fiber  is  very  similar  to  that  of  the  Abutilon,  and  both  plants  can  be 
successfully  manipulated  upon  the  Angcll  machine  mentioned  above. 
Mr.  Charles  Taylor,  of  Euglewood,  N.  J.,  says  of  the  mallow  fiber : 

Hemp  is  an  important  industry  in  K©ntncky,  but  the  people  of  that  State  will  be 
Burpriscd  to  find  that  ujallow  will  be  a  more  profitable  crop.  The  yield  of  fiber  from 
mallow  will  probably  be  four  or  five  times  as  much  fts  the  yield  of  hemp  per  stali 
or  acre.  The  day  the  mallow  is  cut  it  goes  throu;;h  the  mill,  the  sooner  after  cutting 
the  better,  and  the  ribbons  can  be-immccUaiely  boiled  and  tiried,  and  they  are  leady 
to  pack  for  market. 

Specimens  of  the  fiber  of  both  species  were  submitted  to  Mi^sra. 
Tucker,  Carter  &  Co.,  IS^ew  York,  by  Mr.  Samuel  C.  Brown,  in  my  pres- 
ence, and  pronounced  upon  favorably.  The  oiler  was  also  made  to  test 
the  fiber  by  manufacture  into  cordn.cre,  &c.,  provided  a  ton  or  more 
could  be  fiirnisbed.  If  it  could  be  put  through  the  same  machinery  as 
Eussia,  Manila,  and  Sisal  hemp,  and  placed  upon  the  market  its  exact 
value  as  a  commercial  product  'would  very  soon  be  decided.  These 
fibers  are  more  fully  described  in  Part  I. 

Among  the  foliaceous  fibers  whose  ^owth  and  preparation  might 
form  new  fiber  industries,  m^y  be  mentioned  the  Yucca  and  Sisjil  herap. 
The  latter,  doubtless,  could  only  be  cultivated  in  portions  of  Florida, 
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Jind  whether  it  would  be  able  to  compete  with  the  same  fiber  produced  in 
Yucatan  at  the  present  time  is  a  question  that  would  have  to  be  settled 
by  actual  experiment.  It  probably  would  be  able  to  hold  its  own,  how- 
ever. That  there  would  be  a  market  for  all  the  fiber  that  might  be  pro- 
ducetl  there,  is  not  the  least  question.  There  are  manufacturers  now  in 
New  York  that  would  be  glad  to  get  it,  provided  it  was  up  to  the  stand- 
ard in  quality.  Sisal  hemp  has  risen  rapidly  in  favor  as  a  cordage  ma- 
terial, and  especially  since  the  introduction  into  Yucatan  of  improved 
processes  and  machinery.  It  has  driven  New  Zealand  tlax  entirely  out 
of  the  market,  and  holds  its  price  now  at  only  a  cent  less  per  pound  than 
manila,  for  the  manufactured  article.  Dr.  Perrine,  fifty  years  ago, 
demonstrated  that  the  plant  would  flourish  in  Florida,  and  we  point  to 
tie  industry  as  one  worthy  of  development.  The  price  of  Sisal  hemp  in 
the  New  York  market  last  year  was  7$  cents  per  pound,  or  about  $160 
per  ton,  and  one  manufacturing  company  consumed  during  the  year  over 
thirty  million  pounds.    This  was  chiefly  manufactured  into  cordage. 

The  many  species  of  Yucca  flourish  throughout  the  Southwest  and  in 
many  portions  of  tropical  and  semi-tropical  America.  Good  fiber  can  be 
produced  from  the  plants,  and  machinery  has  been  invented  for  the  pur* 
pose  of  separating  it.  Not  having  seen  the  machine  I  cannot  say  how 
Buccessfidly  it  accomplishes  its  work,  or  what  are  the  drawbacks  to  the 
production  of  Yucca  fiber  as  an  industry.  I  have  seen  a  number  of 
yucca  manufactures,  and  find  them  good,  and  the  fiber  admirably  adapted 
to  the  puri)08es  for  which  intended.  Among  the  samples  are  specimens 
of  jnacca  cordage  and  coarse  "  cloth  ^  (matting)  from  Y.  Jilamentosay  msam- 
feu^tured  by  Mr.  Stoner.  of  Stony  Point,  Louisiana.  What  has  been  said 
regarding  the  market  for  Sisal  will  apply  equally  well  to  the  yucca  fiber. 
The  two  forms  of  fiber  are  very  similar.  In  fact,  small  portions  of  yucca 
occasionally  find  their  way  to  market  from  Yucatan,  mixed  with  Sisal, 
and  of  course  sold  as  Sisal.  This  fact  is  mentioned  in  the  body  of  the 
report  and  the  differences  in  the  two  fibers  pointed  out. 

The  following  statements  are  made  in  a  communication  received  firom 
Mr.  Stoner,  the  inventor  of  the  Yucca  machine  mentioned  above : 

I  have  cultivated,  tested,  and  manTifactnred  to  some  extent  the  Yucca  filameitiosa,  and 
Aloefolia,  The  fiber  can  bo  readily  obtained  by  meana  of  machinery,  by  ^hieb  the 
green  leaves  are  thorooghly  mashed,  and  then  i)as8ed  throD'jjh  a  system  tif  washing 
which  removes  all  extraneous  substance,  leaving  the  fiber  as  white  as*  li-inh  linen,  ana 
ready  for  market.  Tho  entire  southern  portion  of  the  United  States  is  peculiarly 
adapted  to  the  natural  growth  of  fibrous  plants,  but  thehinderauces  [to  their  success- 
ful production]  are  three-fold.  First,  the  Southern  people  aio  very  relnctaut  to  take 
hold  of  anything  new,  and  especially  any  agricultural  product  except  cott<in;  second, 
they  are  no  mauufiictnring  people;  and, lastly,  tho  iinnTjeial  and  political  coii.litioni 
are  not  favoral»le.  I  sincerely  believe  that  if  8uiue  wealthy  and  ciicrgeric  manufactur- 
ing company  would  take  hold  of  the  Yucca  cleanin^i  machine,  or  anyotiier  that  would 
clean  the  fiber,  and  introduce  them  in  the  South,  they  would  eoon* become  as  numer- 
ous as  the  cotton  gin,  as  there  are  thoui^ande  of  tona  o£  yucoa  in  the  8outh  uovr  ready 
for  utilization. 

Not  to  pnt  it  quite  as  strongly  as  our  correspond^^nt,  I  think  that  with 
capital  at  hand  any  individual  or  company  couhl  nnilur  money  in  Toxas, 
or  in  the  territory  where  the  yucca  abounds,  by  o.su'uJisiiiii:^  mi  Us,  for 
the  supply  is  almost  inexhaustible,  and  the  fiber  would  certitiuly  com- 
mand as  ready  a  market  as  Sisal.  Some  of  our  large  eastom  iinuiufac- 
tnring  firms  might  find  it  advantageous  to  make  the  experiment,  luid  if 
it  resulted  in  the  finding  of  a  home  supply  of  cordri;-!^  mateiial  the 
natiom  as  well  as  themselves,  would  reap  the  benefits  of  the  new  indus- 
try. Tlie  fiber  of  Agave  Americana  or  "pita"  deserves  to  be  brought 
into  notice  as  a  valuable  cordage  material.  Two  patents  have  been 
granted  within  a  year  or  two  for  machines  for  it«  production. 
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Among  other  fibrous  products  received  in  reply  to  the  circular  eesat 
to  manufacturers  were  samples  of  tbe  bagasse  of  sugar-cane  and  a  smes 
of  the  products  derived  from  it  for  paper  manufacture.  The  raw  product 
is  obtained  at  the  mills  (Louisiana  sugar  plantations)  at  about  $15  per 
ton,  or  three  fourths  of  a  cent  per  pound.  The  bagasse  from  Louisiana 
cane  is  considered  superior  to  that  from  the  West  Indies,  from  the  fact 
that  it  never  reaches  its  real  state  of  maturity,  while  the  latter  is  not 
used  until  quite  ripe.  The  matured  fiber  is  coarser  and  less  flexible  and 
strong. 

Before  closing  this  category  of  new  fibers  it  will  be  well  to  mention  a 
New  Jersey  industry,  quite  limited  in  extent,  which  is  a  source  of  con- 
siderable revenue  to  those  engaged  in  it.  It  is  the  gathering  of  the  fiber 
from  the  brown  heads  of  the  cat-tail  flag,  Typha  lati/olia.  The  New 
Jersey  swamps  abound  with  this  reed,  and  in  the  fall  large  quantities  of 
the  "  fiber''  are  gathered  by  men  and  boys,  to  be  sold  in  tbe  New  Yorit 
market  for  upholstering  purposes.  Its  chief  use  is  as  a  substitute  for 
feathers  in  the  manufacture  of  pillows,  the  finest  "  fiber''  bringing  oftm. 
$60  per  ton.  The  collector,  as  he  should  be  called,  goes  into  the  field 
or  swamp  armed  with  a  large  bag ;  at  his  side  he  carries  a  little  pronged 
instrument,  by  means  of  which  the  fluffy  mass  of  fibrous  materisd  « 
♦^down"  is  stripped  from  the  stalk  as  the  operator  passes  the  head  of 
the  reed  through  it.  The  heads  must  be  fully  mature,  and  then  tiw 
material  comes  off  without  trouble,  falling  into  the  open  mouth  of  ib» 
bag  as  the  operator  walks  along.  There  are  several  grades  of  "  fib^," 
some  of  them  "fancy,"  bringing  extra  prices.  I  am  informed  that  a 
fiber  is  also  produced  from  the  stalk  of  this  flag,  though  I  was  unable 
to  learn  anything  definite  concerning  it 

PEBER  MACHINERY. 

We  cannot  leave  this  report  without  a  brief  reference  to  some  of  the 
improved  machinery  now  available  for  the  preparation  of  flax,  hemp, 
ramie,  and  oth er  fibers.  Some  forty-fi  ve  patents  have  been  granted  in  the 
last  five  years  for  improvements  in  machines  for  cleaning,  preparing,  and 
manipulating  vegetable  fiber,  exclusive  of  cotton^  a  list  of  which,  with 
names  of  inventors  and  dates  of  issue,  are  given  m  an  appendix  to  this 
report.  As  but  a  few  of  these  can  cLaim  our  attention,  only  the  most 
important  will  be  named,  to^ijether  with  several  standard  machines  for 
especially  preparing  flax  and  hemp. 

Flax  and  hemp  macbiiiery  has  been  treated  so  fully  in  Mr.  Proctor's 
late  work,  issued  by  the  geological  survey  of  Kentucky,  that  I  take 
pleasure  in  referring  to  its  pages  those  desiring  more  complete  descrip- 
tions than  can  be  given  in  this  brief  report. 

Two  forms  of  machines  are  used  by  those  cultivating  small  areas  or 
making  flax  cultivation  a  secondary  matter  of  farm  pi-actice.  The  first 
of  these  may  be  described  as  a  revolving  brake  with  rollers  six  inches 
in  diameter.  These  may  be  of  c^st  iron  with  flutes,  or  of  hard  wood 
with  surfaces  fluted,  or  of  wood  with  ridges  of  iron  screwed  on.  Slots 
in  the  frame  work,  3  or  4  inches  long,  allow  suflBcient  play  for  the  bear- 
ings of  the  uy>per  roller.  The  pressure  is  given  by  attaching  heavy 
weights  to  poles  which  rest  upon  the  gudgeons  of  the  upper  roller,  sup- 
ported by  bands  of  iron  whii?h  i>ass  over  them.  The  driving  pulley  is 
connected  with  the  lower  roller.  In  this  machine  the  btraw  is  pa^ed 
through  the  rollers  several  times  until  sufficiently  broken. 

The  second  machine  is  of  English  manufacture,  and  i;  similar  in  con 
atruction,  but  more  powerfuL    There  are  two  pairs  of  fluted  roUers,  the 
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first  pair  drawing  in  the  flax  and  passing  it  to  the  second  pair,  the  flntings 
of  which  are  finer.  The  bearings  work  in  slides  so  as  to  adjust  them- 
selves to  the  varying  thickness  of  straw,  and  the  pressure  is  obtained 
by  means  of  rubber  rings  placed  in  recesses  on  the  top  of  the  sliding 
l)earing8,  being  kept  in  place  by  cross-bars.  The  straw  is  passed  but 
once  thit)ugh  the  machine,  the  successive  crimping  and  breaking  sep- 
arating a  considerable  portion  of  the  woody  part,  which  drops  from  the 
machine,  while  the  more  tenacious  fiber  passes  on.  Such  a  machine  is 
sai(^  to  cost  in  New  York,  freight  and  duty  included,  about  $155.  The 
driving  of  the  top  rollers  is  accomplished  by  means  of  gearing,  and  not 
by  contact  with  the  lower  roller,  as  in  the  previous  machine.  This  bjb- 
tem  insures  better  fiber,  as  it  is  not  liable  to  injury  or  deterioration  caused 
by  the  grinding  action  of  the  flutes  in  the  simpler  machine. 

There  is  a  larger  machine,  suitable  for  scutch  miUs,  breaking,  &c., 
which,  it  is  claimed,  is  better  for  both  flax  and  hemp.  In  this  machine 
there  are  three  pairs  of  fluted  rollers,  and  endless  feed  and  delivery 
aprons.  The  refuse  is  brought  by  a  shute  to  the  front  of  the  machine 
below.  There  is  a  reciprocating  motion  attachment  to  the  machine, 
which  causes  the  rollers  to  revolve  in  a  forward  direction  for  a  given 
time,  and  then  to  reverse  the  motion. 

The  flax  or  hemp  straw  on  entering  the  machine  is  snhject  to  a  forward  and  hack- 
ward  motion,  the  former  always  being  in  excess  of  the  lafter,  so  as  to  cause  the  straw 
to  pass  gradually  through  the  machine.  The  production  of  the  machine  is  reduced 
by  the  application  of  this  motion ;  but  its  breaKins  and  bruising  action  on  the  straw 
IB  greatly  increased.  This  motion  is  yery  beneficifS  in  aU  cases  in  which  the  straw  is 
of  strong  growth  and  coarse,  requiring  much  breaking  preparatory  to  scutching. 

The  brake  best  known  in  the  United  States  and  Canada  is  theMallory 
and  Sandford  machine.  It  is  made  in  different  sizes,  the  illustration  being 
taken  from  a  six-roller  brake,  with  rolls  3  inches  in  diameter  and  30 
inches  long.  It  cleans  the  fiber  very  thoroughly,  and  it  is  claimed  that 
less  power  is  required  than  in  any  other  machine.  It  takes  out  more  of 
the  woody  and  worthless  portions  of  the  straw,  and  wastes  less  fiber. 

A  committee  of  the  New  York  Agricultural  Society  made  a  series  of 
experiments  with  this  machine,  by  which  it  was  found  that — 

The  average  work  of  the  machine  during  the  three  trials  was  1.558  ounce  per  sec- 
ond, which  at  10  hours  work  per  day  would  be  equivalent  to  2,668  pounds  of  flax 
straw.  The  total  weight  of  broken  straw  in  three  experiments  was  20  pounds  10 
ounces,  which  was  scutched  in  23  minutes  and  50  seconds,  which  is  equal  to  0.772  ounce 
per  second.  Running  10  hours,  a  scutching  machine  will  dress  1,737  pounds  of  broken 
naxs^traw. 

The  machine  patented  by  Norbert  de  Landtsheer,  of  Paris,  France, 
May  8, 1877,  may  be  called  one  of  the  most  recent  additions  to  flax- 
cleaning  machinery.  It  is  provided  with  a  combination  of  fluted  rolls 
haying  a  double-reciprocating  motion,  with  a  scutching  drum  composed 
of  two  rings  of  cast  metal,  covered  with  sheet  metal,  on  the  circumfer- 
ence of  which  are  attached  eight,  twelve,  sixteen,  or  even  a  larger  num- 
ber of  blades,  if  desired.  These  blades  heat  the  material  as  it  is  deUv- 
ered  from  the  fluted  rolls.  As  the  ends  of  the  material  being  cleaned 
or  scutched  are  first  treated,  it  will  be  evident  that  the  portions  sepa^ 
rated  from  the  material  by  scutching  will  be  scutched  also.  The  products 
obtained  will  tbus  consist  of  long-stapled  material,  more  or  less  perfectly 
scutched,  as  well  as  a  long  tow,  which  is  also  smutched.  In  this  manner 
great  advantages  are  claimed  to  be  obtained  over  other  systems.  The 
scutching  may  be  done  in  this  machine  by  inexjierienced  hands,  or  by 
women  or  boys,  which  is  an  adv^tage  in  places  where  skilled  labor  is 
scarce  and  growers  are  prevented  from  raising  such  quantities  of  flax 
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as  they  otherwise  would.  The  action  of  this  macliine  is  such  that  the 
ends  of  tlie  sti^w  are  iirst  operatx.»d  on,  and  so  on  to  the  middle  of  it^ 
lenpjth,  whtTeby  a  better  and  htr^er  product  of  loug'-stapled  flcutciied 
fiber  is  obtaiuetl,  while  the  value  of  the  tow  obtained  id  moi^e  than  doable 
that  priKluced  in  scutching  generally. 

An  improved  macliine  like  the  foregoing  is  calculated  to  give  increased 
iuipetuis  to  the  culture  of  flax,  which  will  lead  to  the  cheafjness  of  the 
raw  material,  with  increas^Mi  profit  not  only  to  the  grower  but  also  to 
the  manufacturer,  as  the  cost  of  breaking  and  Bcntching  on  this  ifli- 
proved  system  is  claimed  to  be  about  one-third  iesa  than  u^wn  ordinary 
machines. 

A  committee  on  science  and  arts  of  the  Franklin  Institute^  Philad^- 
phia,  after  satisfactory  experiment,  say  of  this  machine : 

ThU  mechanical  contrivance  is  deterring  of  apedaJ  mention^  hein{f  tvelf  adapted  for  tie  ^vr- 
p0$e  demgned,  is  capable  of  adjiistment  to  aiiit  different  lengths  of  fiber,  aod  miy  be 
oeotroiled  automatically  or  by  band.  The  flax  stalks  operated  uf»on  were  grown^  not 
for  the  liber,  but  for  the  deed  alone,  and  had  not  been  properly  '*  rt^tteil,"  yet  themft- 
chiue  uudtT  coiJMideratiou  perf(^rnH'd  the  operation}*  of  breaking?  and  eciitching  wiii 
entire  success.  Flax  Btalks  two  ieet  and  hemp  stalks  ei{;bt  feet  lonor  were  altemafelT 
fed  to  the  machine,  and  the  tiber  was  deliverer!  clear  of  **  boon,'*  6trmw,  and  woody 
material,  in  from  thirty  to  forty  seconds,  while  but  little  •cutohin^  tow  or  codilUvM 
made.  The  introduction  and  general  une  of  this  machine  would,  without  doubt,  tend 
to  restore  and  extend  the  cultivation  of  sneh  fibrous  plants  as  flax,  hemp,  jnte,  and 
others  of  a  niniilar  nature,  by  enablin*^  producers  to  deliver  these  several  fibers  in  a 
dean,  straight,  long  line,  and  marketable  shape,  at  low  cost. 

A  hemp-hackling  machine,  the  invention  of  Theo.  Tebaw,  of  Frank- 
fort, Kentucky,  was  patented  in  ]\ray,  1879,  which  claims  to  hackle  s 
large  amount  of  material  at  one  time.-  The  i)ati*utee  claims  the  follow- 
ing advantages  for  his  machine : 

The  bunch  of  material  to  be  hackled  by  the  machine  is  from  one  hnn(lr<><i  andiixty 
to  two  hundred  pounds  in  weijj^ht,  while  about  two  pounds  of  the  material  is  usuhDt 
the  ainouTit  taken  by  hand,  ii  requiriiicr,  of  course,  a  few  more  j)as*ie3  of  tlie  hackiei 
through  this  niiiterial  when  operated  ni^on  in  the  niiicitine  than  it  does  by  hand;  bnt 
the  movenu»nt  of  the  hackles  is  fto  rapid  that  the  time  occu]»io<i  in  dressing  a  Bingl* 
bunch  by  niachiuo  islebb  than  required  in  hand-Tvork. 

A  very  niat<  rial  advauiage  nsultinjj;  from  the  uatj  of  Ihe  machine  is  avoiding  tit 
breaking  of  tlie  liber  coimequeut  up^n  the  short  Htroku  of  the  ha('i;ItH,  Tvhich  can  work 
npon  the  bunch  inch  by  inch,  leaving  the  liber  in  better  condition  than  by  hand-drow- 
ing  and  producing  much  ka3  tow. 

The  latest  invention  in  vegetOvble  fiber  niachiiiory  is  tli.tt  of  ^fr.  A, 
Angell.  of  Xewark,  ^N".  J.,  for  the  cleaning  of  ramie  and  otlier  vegetable 
fibers  of  like  nature.  It  was  only  brought  to  public  notice  late  la>t  se:i- 
son,  having  been  patented  in  November.  It  has  already  been  placed  in 
the  liands  of  practical  business  men  to  be  nianufactuie'l,  and  by  tliom 
will  be  taken  to  India  to  compete:  for  the  JC.n(XK)  pri::e  oIV'-nMl  by  tlie 
government  at  Calcutta,  for  a  snccessful  ramie  and  jute  cl(\q:iing  ma- 
cliine. The  machine  is  thirty-four  inches  wide  and  forty-two  iiiprh,  and 
is  very  strong  and  a]>parently  not  liable  to  damage.  It  can  be  removed 
to  any  point  without  takin.c:  apart,  and  ii  is  read\  for  use  on  the  instant, 
being  sim])ly  a  series  of  rollers  and  scni]»ers  ami  luMiters.  At  the  topis 
a  hopper  with  a  dozen  holes,  through  wliich  the  tiber  is  fi.'d  to  the  ina- 
diine.  The  n^acluiie  started,  a  stalk  of  ramie  or  otiier  tiber  is  set  by 
the  thick  end  into  tlie  hole;  it  is  grasj^ed  between  two  rollcis,  covered 
with  llexible  rubber,  and  the  stalk,  in  p;».ssing  into  the  machi:.i\  imme- 
diately encounters  a  knife,  which  splits  it  in  two,  sending  the  two  halvts 
to  o])])osite  sides  of  the  macliine.  Tiie  halves  on  tlieir  joi:}'ii<\\  encounter 
" beaters,^  which  brcr.k  otT  the  pitli  and  wood,  and  on  the  other  side 
encounter  "  scra]>ers,"  which  remove  the  bark,  and  in  an  instant  the 
ftlaiuent  comes  out  in  long  ribbons  of  tiber.    An  unbroken  ribbon,  ei- 


Digitized  by 


Google 


VEGETABLE  FIBERS.  603 

actly  tlie  len^tU  of  the  Btalk  or  switch  which  was  fed  to  the  machine  is 
thus  obtained,  and  the  wood  and  extraneous  matter  are  aa  cleanly  taken 
off  as  could  be  desired,  and  without  slivers. 

It  is  claimed  that  the  stalks  of  ramie,  mallow,  or  jute  may  be  nm 
through  the  machine  the  moment  they  are  cut,  without  waste  of  time 
by  preparatory  rotting  of  wood  or  outer  bark,  which  injures  the  fiber. 
Fuither,  that  there  is  absolutely  no  preparation  at  all,  and  the  fiber  is 
unbroken.  The  scrapings  of  bark,  &g^  can  be  used  in  paper-stock,  while 
the  woody  matters  can  he  used  for  fuel  for  the  engine  clriviug  the  ma- 
chine. The  only  remaining  process  is  to  boil  the  gum  from  the  ribbons 
of  fiber,  and  thev  are  then  ready  to  be  tied  in  hanks  for  the  rope- walk, 
or  for  the  manumcturer.  The  machine  is  said  to  clean  or  prepare  2,000 
pounds  of  fiber  per  day,  fed  by  a  boy^  the  stalks  being  placed  upon  ft 
platform  within  easy  reach.  The  boilmg  is  a  simple  matter  and  can  be 
done  in  the  field,  or  factory,  or  shed  wbSre  the  machine  is  running,  or 
the  ribbons  may  be  marketed  as  they  come  from  the  machine,  the  cord- 
age manufacturer  boiling  out  the  gum  at  the  same  time  that  it  is  boiled 
for  bleaching. 

In  the  pat^it  specification  it  is  stated  that — 

This  invention  consist*  in  the  combination  of  feed-rollers,  a  splitting-knife,  a  series 
of  separate  channels,  each  adapted  to  receive  and  gnide  the  two  halves  of  a  stalk  of 
ramie  or  other  fibrous  plant,  and  crushing  rollers,  which  receive  the  split  stalks  from 
the  guide-channels  for  breaKin^  the  connection  of  the  fibers  with  the  pith  and  skin. 
A  beater,  which  acts  on  the  split  stalks  as  the  same  pass  from  the  crushing  rollers, 
B^rves  to  detach  the  pith  from  the  fibers,  and  the  skin  is  finally  removed  by  the  action 
of  a  grinding  surface.  On  the  splitting-knife  are  secured  suitable  cams  for  turning  the 
upper  half  of  the  split  stalk,  so  that  l)oth  halves  pass  through  the  crashing  rollOTS 
irith  the  pith  side  facing  npvard. 

Hie  yucca  machine,  to  which  reference  has  been  made  (A.  Btoney^s 
patent,  May  7, 1878),  consists  of  two  horizontal  cast-iron  rollers,  twelve 
inches  in  diameter,  twenty  inches  long,  cast  hollow  with  one  inch^hell. 
The  surfaces  are  smooth  and  the  rollers  set  true,  so  as  to  thoroughly 
mash  or  crush  the  green  glutinous  mass  loose  from  the  fiber  of  the  yucca 
blade.  It  is  provided  with  two-inch  journals  6  inches  long,  to  admit  of 
tiie  necessary  pulleys,  i)ropelled  by  cog-wheels  on  one  end.  The  top 
roller,  adjusted  by  set-screws  or  springs,  makes  about  40  revolutions  per 
minute.  Above  the  crushing  rollers  is  arranged  a  spriukling  device, 
that  is  made  of  two  horizont^  pipes,  perforated  at  the  bottom,  and  of  a 
cross-pipe  connected  with  the  supply-pipe.  These  fuinisU  a  supply  of 
water  in  jets  to  both  sides  of  the  crushing  rollers,  for  tlui  pur^wse  of 
softening  tlie  green  extraneous  matter  as  it  passes  the  crushing  rollers 
and  brushing  cylinders.  Steam  may  be  used  in  i)laco  of  water,  where 
it  is  not  conveiiieut  to  use  the  latter.  The  brushing  cylinders,  of  which 
there  are  throe,  vary  from  3  to  5  inches  in  diameter,  are  twenty  inches 
long  and  are  thickly  set  with  best  English  steel-wire,  unteinpered,  pro- 
jecting from  one-fourth  to  one-half  inch  from  the  surface  of  the  cylin- 
ders. The  green  yucca  leaves  are  carrie<i  to  the  cnisliiiig  rollers  by 
means  of  an  endless  apron  or  feed-belt  four  feet  lo7i!i'  and  twtTity  inches 
wide,  conveyed  upon  two  wooden  rollers,  pro]>e]led  by  pulley  and  strap 
.connection  with  the  journal  of  the  lower  cnivshing  roller. 

The  iiatentee  writes  tluit  for  want  of  means  to  push  it,  but  little  has 
been  done  with  the  machine  other  than  in  an  experimental  way.  The 
machine  has  also  been  use<l  to  clean  rainie  stalks. 

In  November,  1877,  a  patent  was  granted  to  Carlos  do  la  Ilngnera,  of 
New  York  City,  for  a  machine  for  the  extraction  of  the  liber  from  the 
leaves  of  the  Affave  Americnna,  known  as  ^'pita.''  Having  only  seen 
the  patent  speciiieatiou,  smd  being  unable  to  learn  anything  about  Uie  mar 
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chine  from  other  sources,  I  can  give  no  statements  as  toits  merits.  The 
appliance  consists  in  a  scutching  and  hackling  wheel,  corrugated  rolls, 
and  a  wheel  carrying  several  series  of  tools,  each  consisting  of  a  steel 
wire  brush,  a  scutching  blade,  and  several  hackling  combs,  with  other 
appliances  for  cleaning  the  fiber  from  the  extraneous  matter  of  the  lea£ 
After  running  one  end  of  the  leaf  to  be  operated  upon,  through  the 
breaking  rolls,  it  goes  to  the  scutching  blades  and  hackling  combs,  the 
wire  brush  effectually  removing  the  outer  coating  of  the  leaf,  and  also 
the  pulp,  and  8ei)arates  from  the  refuse  matter  the  fiber  in  a  clean,  un- 
broken mass.  When  one  end  of  the  leaf  has  been  treated,  it  is  reversed 
and  the  other  end  treated  in  the  same  manner. 

A  machine  similar  in  principle,  and  for  the  same  purpose,  was  patented 
in  November  of  last  year  by  Pe<lro  Sanchez,  of  Tabasco,  Mexico. 

An  "  istle  ^  machine,  intended  to  facilitate  the  slow  and  primitive 
process  of  obtaining  the  fiber  of  Bronielia  sylvestris  by  hand  scraping, 
was  patented  in  January,  1876.  Its  inventor  is  Guillermo  B.  Welke,  of 
Parras  de  la  Fuento,  Mexico. 

The  inyention  consists  mainly  of  devices  for  scraping  the  leaves,  while  beins  drawn 
by  rollers  through  the  scraping  knives,  which  are  made  to  yield  to  the  thicKnesi  at 
the  leaves.  The  leaves  are  placed  between  the  scrapers  up  to  the  gage-pieoe,  and  then 
carried  with  the  scrapers  toward  the  feeding  rollers.  Sliding  and  reciprocating  serapflr- 
jaws  are  operated  by  suitable  trausmitting  mechanism,  by  the  forward  motion  of  the 
scraper  frame,  for  scraping  off  the  ends  of  the  leaves,  which  are  conveyed  to  areceiT- 
ing  platform,  and  dropped  by  the  same  into  a  receptacle  below. 

The  patentee  claims  that  previous  to  the  invention  of  the  machine  in 
question,  all  the  fiber  of  "  istle  ^  produced — great  quantities  of  whidi 
are  annually  consumed — was  prepared  by  hand. 

While  upon  this  subject,  it  will  be  well  to  mention  an  improved  process 
for  disintegrating  the  stalks  of  hops,  a  patent  for  which  was  issued  to 
Isaac  N.  Nordlinger,  of  Stuttgart,  Germany,  September  4,  1878,  The 
object  of  the  invention  was  the  production  of  fiber  adapted  for  spinning 
purposes,  from  hop  stalks,  which  have  been  considered  worthless.  The 
fiber  is  said  to  be  long  and  fine  and  can  not  only  be  used  as  an  upholster- 
ing material,  but  also  with  great  advantage  for  spinning  and  weaving. 
The  product  resembles  flax  fiber  very  closely,  and  its  inventor  claims  that 
*^  in  respect  to  elasticity,  softnesss,  and  durability  it  is  superior  to  all  other 
fibrous  materials,  such  as  nettle  fiber"  and  those  of  a  similar  nature.  It 
is  also  said  to  be  cheaper.  The  process  is  a  boiling  and  chemical  treat- 
ment of  the  stalks  of  the  hop  plant 

SXJMMABY. 

In  conclusion,  it  would  appear  from  all  that  has  been  advanced  upon 
the  subject  that  these  fiber  products  still  occupy  a  recognized  position 
in  American  agriculture;  that,  notwithstanding  many  adverse  influ- 
ences, causing  serious  fluctuations  and  irregularities  of  production,  they 
still  engage  active  attention.  That  their  production  may  be  extended 
in  the  future  there  are  no  doubts.  It  is  evident,  however,  that  old  sys- 
tems must  be  discarded,  for  the  spirit  of  the  age  is  a  spirit  of  progress. 
Tlie  successful  farmer  of  the  future  must  keep  up  with  the  times,  <^lling 
to  his  aid  the  exi>erieuce  of  the  world  around  him  and  such  helps  as  in- 
ventive genius  and  the  necessities  of  the  times  may  bring  forth. 

The  tlax  industry,  it  might  be  supposed,  should  be  prosperous.  How- 
ever  flourishing  the  cotton  industry,  there  is  room  for  flax.  The  demand 
for  oil  renders  imperative  its  growth;  the  need  of  oil-cake  in  foreign 
meat  production  is  a  governing  force  in  its  cultivation;  the  cattle-feed* 
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ing  business  in  this  country  is  beginning  to  enforce  a  similar  necessity, 
which  will  ultimately  prove  more  controlling.  The  drain  of  more  than 
twenty  million  dollars  per  annum  for  flax  products  of  foreign  countries 
during  the  last  decade  is  also  a  strong  argument  for  the  extension  of 
flax  production. 

There  is  no  insujierable  obstacle  to  the  supply  of  all  demands  for  fine 
linens,  thongh  the  climate  of  a  part  of  the  country  is  less  favorable  to  the 
growtn  of  fine  fiber  than  that  of  the  moist  climate  of  Ireland  and  Holland. 
Northern  New  England,  New  York,  the  lake  region,  and  e8i)ecially 
Oregon  and  Washington  Territory  furnish  suitable  climatic  conditions. 
The  labor  question  is  one  requiring  time  for  its  solution.  With  much 
diversity  of  cropping,  so  frequent  calls  to  apparently  more  profitable 
rural  employment,  there  is  little  opportunity  here  for  development  of 
skill  which  exists  in  so  high  a  degree  in  certain  flax-growing  districts 
of  Europe.  Graually,  as  population  crowds  and  labor  competes,  the 
growth  and  manipulation  of  fine  flax  fiber  will  command  the  economic 
faculty  and  inventive  genius  which  give  the  American  laborer  an  ad- 
vantage in  ^ve^y  serious  effort  to  compete  with  the  skilled  and  low- 
priced  labor  of  Europe.  The  time  will  be  quite  sure  to  come  when  the 
production  of  fine  fiber  will  be  immensely  enlarged,  and  it  would  be  wise 
in  the  national  government  to  foster  and  encourage  such  development. 

Meanwhile  the  cultivation  for  seed,  for  oil  and  cake,  though  subject 
to  fluctuation,  to  changes  from  one  district  to  another,  is  extended  and 
must  continue  such  extension.  There  is  one  obstacle  to  success,  which 
alone  prevents  an  immediate  and  rapid  growth — a  large  portion  of  the 
flax-straw  is  now  wasted.  Here  and  there  a  mill  for  the  manufacture 
of  tow  takes  all  that  is  offered  in  the  neighborhood,  whUe  large  areas 
have  no  mills  within  hauling  distance.  It  is  needed  for  paper  stock,  for 
upholstering  uses,  and  especially  for  baling  of  wool  and  cotton,  and 
bagging  for  grain.  It  is  understood  that  nearly  a  million  cotton  bales 
are  enveloped  in  flax  bagging,  of  the  more  than  five  millions  grown  and 
packed,  the  remainder  being  mostly  made  in  this  country  from  the  fiber 
of  jute  butts,  a  foreign  product  that  drivers  the  native  material  from  the 
field.  Ten  years  ago  the  importation  of  this  material  was  17,549  tons; 
now  69,590  tons.  Then  the  importation  of  cloth  for  bagging  was 
ll,486,005pounds;  now  but  2,856,195  pounds.  The  cause  is  apparent.  The 
manufacturers  of  jute  bagging  at  the  sea-ports  have  large  capital,  or- 
ganization, and  all  facilities,  with  the  low  duty  of  $6  per  ton,  little  more 
tlian  one-fourth  of  a  cent  per  pound,  and  a  lower  price  for  material 
than  ten  years  ago,  which  was  last  year  less  than  3  cents  per  pound. 
So  the  interior  flax  mills  are  driven  to  the  wall.  They  say,  "  Give  us  a 
higher  duty  on  jute  butts,  and  we  will  furnish  all  the  bagging  for  cot- 
ton, and  wool,  and  grain,  from  material  which  is  now  wasted,  and  we 
will  do  it  on  an  enlarged  scale,  at  the  price  which  the  jute  bagging  now 
commands.''  This  would  lead  to  a  gieat  increase  in  area  of  flax,  would 
make  prosperous  a  prominent  agricultural  industry,  and  prove  a  source 
of  wealth  to  the  western  farmer,  who  claims  that  he  is  entitled  to  a  little 
protection  as  well  as  the  manufacturer. 

On  the  other  hand,  the  jute  manufacturer  claims  that  it  is  the  true 
national  economy  to  admit  raw  material  duty  free,  and  so  encourage  the 
manufactui*e  of  bagging  instead  of  importing  that  made  by  foreign 
labor. 

The  western  flax  miller  and  flax  grower  replies,  that  if  it  is  good  to 
give  employment  to  American  labor  in  manufacturing  bagging;  it  is 
better  still  to  give  further  employment  to  American  labor  in  growing 
the  raw  material. 
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So  a  conflict  ra^es  between  jute  and  flax,  and  so  evenly  balanced  are 
the  forces,  that  flax  is  able  to  compete  for  a  portion  of  the  cotton  baKng; 
yet  jute  has  a  slight  preponderance,  perhaps  altog-ether  dae  to  tJiefi^- 
vanta^e  of  larger  capital,  and  better  organization  and  division  of  labor, 
and  therefore  the  jute  manufacture  is  successful,  and  flax  milling  com- 
paratively depressed.  It  is  a  conflict  between  the  seaboard  and  Sie  in- 
terior; between  tlie  heavy  manufacturer  on  the  one  side,  and  the  small 
manufacturer  and  the  farmer  on  the  other.  The  flax  men  have  lofficaDy 
the  better  position,  if  they  can  make  good  the  proAiise  of  a  fml  and 
cheap  supply;  the  jute  men  have  the  advantage  of  having'  produced 
substantially  a  supply,  while  it  is  not  proved  that  their  opponents  are 
able  to  make  good  their  promise. 

Hemp  culture  may  likewise  be  extended,  for  with  the  demand  ftr 
finer  grades  of  flber  for  spinning  purposes,  for  twine,  for  grain  binders, 
and  for  cordage,  the  States  at  present  producing  it  will  hardly  fumidi 
a  supply.  As  in  the  culture  of  flax,  however,  better  methods  must  be 
adopted,  and  more  carefid  treatment  given  the  crop,  that  it  may,  in  one 
sense,  make  its  market  tlirough  superior  quality. 


APPENDIX   I. 


THE  CULTIVATION  OF  AnUTILON  AVICENN^    IN  NEW  JEESEY/  WITH 
LETTEIi  OF  PKOF.  SYLVESTER  WATERHOUSE. 


Tert  hitherto  uucultivated  plants  into  those  of  future  industrial  significance  and  profit 
Any  experienced  farmer,  from  his  observation  of  these  8elf-propa<cating  **  weeds,"  oan 
as  readily  achieve  good  results  in  their  cultivation  as  he  can  in  his  lixst  attempts  al 
growing  for  protil  peaches,  pears,  grapes,  or  any  other  untried  crop.  He  hasagoo- 
eral  knowlwlge  of  their  requirements,  and  his  success  at  the  outset  will  be  in  propor- 
tion to  his  professional  knowledge  and  theoretical  dexterity.  There  being  no  question 
respecting  the  cultivation  of  jnte,  the  remaining  problem  concerns  the  obtaining  of 
the  liber  from  the  bark,  and  the  industrial  purposes  of  which  it  is  susceptible.  Jute^ 
in  its  ordinary  marketable  condition,  is  chiefly  adapted  to  coarse  but  useful  fiibricf 
and  cordage,  but  through  the  appliances  of  skiU  and  science,  it  has  unquestionably* 
range  of  ubes  still  to  be  discovered,  and  it  is  our  aim  to  discover  these  Mdden  qual- 
ities. 

In  all  our  efforts  to  promote  the  fibrous  induef  ry,  we  have  had  the  intelliffeni  oo- 
oporatiou  of  Mr.  Lefianc.  He  has  given  his  whole  attention  this  summer,  at  damden, 
to  the  discovery  of  new  mctliods  of  treatment  of  the  outward  coating  of  the  plant, 
with  a  view  of  imparling  new  value  to  the  fiber  derived  from  it.  These  efforts  are  in 
harmony  with  the  widely  extending  conviction  that  the  highest  industrial  progreffl 
which  this  nation  is  destined  to  achieve  is  inseparable  from  the  utmost  diversity  d 
industries,  and  an  augmented  proportion  of  skilJed  and  artistio  pursuita  to  the  un- 
ekilicd.  In  ]mrsuance  of  this  idea,  Mr.  Lefrauc  couiideutly  believes  he  baa  diacoYered 
a  combined  chemical  atid  mechanical  process,  by  which  the  intrinsic  and  industrial 
value  of  jute  can  be  greatly  enhanced,  at  comparatively  small  cost.  •  •  •  If  thii 
newly  discovered  property  in  domestic  jute  {Abulihn  avicennce)  is  confirmed  by  snhse* 
queut  experience,  it  will  im])art  an  unauticii)ated  significance  to  the  fiber  industry 
tliroughout,  since  ramie  and  the  whole  range  of  developed  and  undeyeloped  long 
staples  can  be  brought  under  the  same  treatment  with  like  results. 

We  feel  assured  that  tlie  steeping  or  retting  process,  which,  until  quite  recently,  was 
deeme<l  indispeusable,  has  been  overcome,  and  that  in  growing  tnese  products  the 
lalior  of  the  farmer  will  thereby  bo  greatly  diminished,  and  oul>^  equivalent  to  thai 
incident  to  the  growth  of  wheat  and  rye.     Sowing,  cutting,  and  carting  in  the  green 

*  From  the  Second  Annual  Re]>orfc  of  James  Bishop,  chief  of  bureau  of  itatiitioi^ 
labor,  and  industries,  of  New  Jersey,  for  the  year  1879. 

t  Plants  bearing  a  fiber  siTuihir  to  the  jute  of  commerce  (CorcAorw),  which  may 
be  U3ed  as  a  subatitute  in  this  country  for  that  fiber. 
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state,  at  pr^wmt,  Mcins  to  be  tM  the  turner  will  have  to  do.    If  lie  ean  be  eared  the 

trouble  and  expense  of  preparing  pools  for  steeping,  as  U  done  in  India  in  respect  to 
into  and  ramie,  and  in  Knropo  and  Ireland  in  respect  to  flax,  and  two  or  three  hand- 
liii)^  and  cartin<]^  benides,  be  will  have  gained  a  very  material  advantage  in  the  cost 
of  tho«e  domestic  prodnots. 

We  have  known  for  some  time  of  an  ingenions  mechanical  contrivance  in  Newark 
for  extriicling  fiber  from  tho  various  fibrous  plants  we  are  endeavoring  to  introduce 
into  onr  State.  This  maehine  is  the  invention  of  Mr,  A.  Angell,  and  we  have  no  hesi- 
tation in  ^ying  that  it  has  achieved  such  results  aa  to  entitle  it  to  public  recognition 
as  beini;  in  the  line  of  devices  for  promoting  the  fibrous  industry.  Succes  in  this  new 
induhtry,  as  we  have  many  times  stated,  and  which  daily  becomes  more  obvious,  is 
dependent  upon  the  best  mechanical  attainments  in  separating  the  bark  from  the  wood, 
and  in  the  subsetjuent  manipulation  of  the  fiber  for  market.  Hence  it  is  incumbent 
upon  U8  to  acquaint  the  pulilio  with  whatever  comes  to  our  knowledge  respecting 
proffreas  in  the  development  of  this  important  industry. 

The  normal  lenjrth  of  fibers  destined  for  the  loom  is  of  no  special  moment,  since  it  Is 
•well  understood  that  for  spinning  purposes  the  very  long  class  of  fibers  require  to  be 
snbjected  to  a  proce*^?  by  which  they  may  be  assimilated  to  cotton  and  wool;  therefore, 
the  means  by  which  they  can  bo  brought  into  the  spinning  state  with  the  least  injury 
to  the  fil)er  will  necessarily  be  adopted.  The  two  gentlemen  we  have  referred  to  are 
sedulously  eni^aged  In  efforts  to  solve  the  remaining  problem  respecting  the  production 
of  domestic  lihers.  They  have  both  succeeded  in  furnishing  products  which  have 
elicited  the  dt^cpest  interest  on  the  part  of  consumers,  who  stand  ready  to  use  New 
Jersey  jute  and  ramie  whenever  they  can  be  supplied.     Hitherto  both  of  these  prod- 

.cte,  for  the  most  part  in  all  countries,  have  been  woven  into  fabrics  of  various  grades; 
bnt  there  is  reason  to  believe  vast  q»iaiitities  of  jute,  especially,  will  be  consumed  for 
cordage,  bagt;ing,  matting,  and  other  loDg-staple  purposes,  in  tnis  country,  as  soon  as 
the  raw  raateiiaii^  are  grown  here. 

The  writer  has  interviewed  several  large  importers  and  consumers  of  all  kinds  of  hemp, 
jnte,  sisal,  and  flax,  and  but  one  opinion  was  expressed  respecting  the  prospective  in- 
dustrial value  of  the  Now  Jersey  products  exnibited,  conditioned  or  course,  upon 
their  relative  cost  to  those  already  in  use.     We  were  likewise  assured  that  the  con- 

umption  of  this  and  kindred  fibers  is  practically  limitless  under  t^uch  conditions  as  to 
cost  and  quality  as  present  attainments  in  domestio  culture  seem  to  indicate  and 
Terify. 


WAsnniGTON  UNivmiaiTY,  6!sint  Xoait,  Mo,,  OotolerVi,  1879. 
Dbar  Bm:  Hecent  investigations  enable  me  to  make  a  prompt  response  to  yoor  in- 
qniries. 

The  Ahutifon  ftvicenntTf  the  cultivation  of  which  you  have  so  forciblv  recommended, 
seems  susceptible  of  development  into  a  source  of  public  wealth.  The  plant  grows 
thronghout  the  West  in  rank  and  wild  luxuriance.  It  has  the  spirit  and  capacity  of 
conquest.  With  invasive  ruarch  it  has  taken  possession  of  lar;^e  tracts  of  land.  Its 
tenacity  of  life  and  rapid  spread  n^mler  its  cultivation  a  far  easier  task  than  extermi- 
nation. There  are  to-day,  in  the  snhnrbs  of  Saint  Louis,  stalks  of  abutilon  8  feet  in 
height.  It  is  claimed  that  the  fiber  is  superior  to  hemp  in  whiteness,  strength,  dura- 
bility, and  cheapness  of  production.  Unlike  Indian  jute,  abutilon  needs  no  naturali- 
zation. To  the  manor  born,  it  exhibits  a  stubborn  determination  to  occupy  its 
heritage. 

Wh^  is  not  this  plant  utilize<lT  If  it  grew  in  France,  the  French  Government,  ever 
sagaciously  watchful  for  new  sources  of  public  wealth,  would  encourage  its  cultiva- 
tion by  the  offer  of  liberal  bounties,  and  stimulate  inventors  to  the  discovery  of  the 
best  process  lor  treating  tho  tiUer  by  prices  cjenerously  proportioned  to  the  magnitude 
of  the  interest.  A  i)olicy  which  has  so  efftrtively  developed  the  textile  resources  of 
France  wor.M,  presumably,  bo  alike  benelicial  to  the  manufacturing  iiidutitiies  of 
the  United  States.  If  pergonal  wishes  could  control  legislative  action,  my  own  State 
would  anticijiatc  New  Jersey  in  tlic^  adojjtion  of  this  jjolicy. 

The  offer  of  bounties  in  a  country  wliich  throuj^hout  its  history  has  fostered  domes- 
tic industries  by  the  pnitection  of  a  tariff  assuredly' needs  no  defense.  If  it  be  wise 
to  discourage  the  iraportatic»n  of  foreign  products  by  means  of  a  tariff,  certainly  it 
cannot  be  luipolitic  to  develop  native  substitutes  by  the  bestownient  of  bounties. 
Even  if  individual  onterjjrise  would  ultimately  accomplish  the  result,  the  patronage 
of  tho  State  would  secure  its  earlier  attainiueut.  Our  legislatures  can  well  afford  to 
encourage  experiments  whoso  success  would  enrich  the  nation.  The  expenditure  of  a 
few  thousand  dollars  may  bring  a  return  of  many  millions. 

The  jute  cr«)pof  India  is  now  about  halfa  million  tons,  wort  hat  least  $,'0,000, 000;  and 
the  cost  of  the  forei[;n  fibers  annually  imported  into  the  United  States  is  more  than 
130,000,000.    If  any  conBidcrable  portion  of  these  larger  values  can  be  created  and 
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Mved  by  domestic  growths,  the  undertaking  would  seem  to  be  especially  wor&y  of 
legislatlye  patronage. 

In  respect  to  bounties,  it  would  appear  to  be  just  and  proper  that  they  should  be  n 
dispensed  as  to  reward  both  the  farmers  who  grow  tlio  plaut  and  the  inventor  of  the 
best  process  for  disintegrating  and  prenaring  the  fiber  for  market.  The  old  system  of 
manual  treatment  is  too  slow  and  costly.  Unless  the  fiber  can  be  quickly  and  eco- 
nomically prepared,  by  chemical  or  mechanical  processes,  the  cultivation  of  abctilos 
must  prove  a  failure.  At  the  present  moment  our  great  necvl  is  a  cheap  and  effe€tiTe 
method  of  separating:  the  fibrous  from  the  ligneous  part  of  the  stalk.  With  the  high 
prices  of  labor  in  this  country,  no  manual  preparation  of  the  dber  can  successfaQj 
compete  with  the  cheap  handwork  of  India. 

The  cleaned  specimens  of  fiber  you  sent  me  are  excellent,  and  indicate  a  good  de- 
gree of  progress*  in  the  treatment  of  fibrous  products.  The  inventor  of  a  cheap  and 
rapid  means  of  disintegrating  the  fiber  of  hemp,  jute,  ramie,  aburilon,  and  the  alli«d 
mallows  will  not  only  secure  a  fortune  for  himself,  but  will  also  enjoy  tlie  rare  difr 
tinction  of  having  created  a  new  and  valuable  industry.  Such  an  inventor  would  U 
the  Whitney  of  another  development  in  textile  wealth.  It  is  a  reproach  to  AmencaQ 
Ingenuity  that  an  industry  which  in  India  ranks  as  fourth  in  protl active  value  should 
be  so  insiguidcant  in  the  United  States.     It  is  indeed  surprising   that  the  inventiT© 

genius  of  our  countrymen,  which  has  achieved  such  splendid  triampbs  over  greater 
iffioulties,  does  not  address  itself  to  the  solution  of  a  problem  so  rich  in  possible  i»- 
sults. 

Every  forward  movement  in  the  diversification  of  our  productions  is  an  advance 
towanis  an  industrial  independence  of  the  whole  world  ;  a  variety  of  industries  iai 
basis  of  self-reliance,  a  source  of  national  wealth,  and  a  safescuanl  against  oommerci&l 
depression.  Tbe  agricultural  and  mechanical  arts  tend  to  sitren^ben  each  oth^  and 
to  preserve  communities  from  a  general  prostration  of  business  interests.  One  of  the 
prosperous  results  of  a  cultivation  of  abutilon  and  ramie  would  probably  be  a  reviral 
m  tbe  culture  of  ilax  and  hemp.  Fabrics  designed  for  certain  commercial  uses  aw  im- 
proved by  a  combination  of  their  fibers  with  jute,  and  consequently  an  extensive  eoi- 
ployment  of  the  one  will  imply  an  increased  demand  for  tbe  others. 

Jute  is  too  bulky  for  distant  transportation.  The  freight  would  consnme  the  profiti. 
Factories  for  the  separation  of  the  fiber  should  be  erected  in  the  neighborhood  of  pro- 
duction, where  the  abutilon,  rose  mallow,  and  other  similar  plants,  which  can  be  bo 
easily  raised,  would  apparently,  even  at  present  market  rates,  yield  the  fanner  i 
profitable  return  for  his  labor. 

The  foretroing  remarks  apply  more  particularly  to  the  cultivation  of  domestie  jata 
in  the  North.  But  I  have  not  at  aU  relinquished  my  belief  in  the  possibility  of  natonl- 
izing  Indian  jute  in  the  South.  The  conditions  of  success  must  be  determined  by  ex- 
periment. Many  trials  will  result  in  failure.  But  ultimately  the  essential  conditioni 
of  soil,  climate,  and  moisture  will  be  ascertained,  and  then  the  growth  of  native  and 
naturalized  jute,  aided  by  proper  mechanical  appliances,  will  add  to  the  wealth  of  th« 
cormtry  a  new  textile  resource  scarcely  inferior  m  importance  to  cotton- 
Respectfully,  yours, 

S.  WATERHOUSB. 
Samuel  C.  Brown,  Esq., 

Secretary  of  New  Jer$ey  Bureau  ofStaHBiios, 


APPENDIX    II. 

AN  ACT  TO  ENCOURAGE  THE  PRODUCTION  AND  TREATJ^IENT  OF  FIBEBS 
IN  THE  STATE  OF  NEW  JERSEY. 

The  following  is  a  draft  of  the  bill  presented  at  the  last  session  of  the  legisUtnre, 
in  the  senate,  by  Mr.  Bodine : 

Whereas  there  are  ample  assurances  that  the  soil  and  climate  of  this  State  are 
adapted  to  the  cultivation  of  ^ute,  ramie,  flax,  hemp,  and  varions  other  fibrous  nlanti 
and  grasses  which  are  extensively  grown  in  other  countries,  and  largely  imported  int-o 
the  United  Slates;  and  whereas  the  development  of  new  productive  industries  are  of 
essential  benefit  to  the  public  welfare;  therefore. 

Be  it  enacted  by  the  senate  and  general  assembly  of  the  State  of  Xeiv  Jersey ^  That  with 
the  view  to  Btiiuulate  individual  effort  in  the  cultivation  of  fibrous  plants  thetre«9- 
urer  of  this  State  be  hereby  authorized  to  pay  the  following  bounties,  upon  vouchers 
duly  receipted  by  the  payee,  setting  forth  the  quantities  and  prices  of  the  prodncH 
grown  by  him  or  them,  whose  affidavit  of  their  truthfulness  shall  first  be  affixed  to 
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the  said  vouohere,  and  be  attested  by  the  clerk  of  the  county  in  whiob  the  prodUcta 
are  grown :  and,  moreover,  the  said  vouchers  shall  be  certified  by  the  chief  of  the 
Ixireau  of  labor  and  industries  of  this  State: 

I.— Jute. 

For  every  ton  of  two  thousand  pounds  of  abutilon  avicennse  stalks  grown  in  New 
Jersey  not  less  than  three  feet  long,  five  dollars;  for  every  tun  of  two  thousand 
pounds  of  what  is  known  as  rose  or  marsh  mallow  not  less  than  three  feet  long  and 
not  more  than  one  inch  in  diameter  at  the  butt,  five  dollars ;  fractions  of  not  less  than 
a  quarter  ton  in  each  case  will  be  paid  for  at  same  rate;  for  every  pound  of  marketa- 
ble q^uality  of  disintegrated  jute,  two  and  a  half  cents. 

n.— Ramib. 

For  every  two  thousand  pounds  of  ramie  stocks  not  less  than  two  and  a  half  feet 
long,  ten  dollars ;  fractions  of  not  less  than  a  quarter  ton  will  be  paid  for  at  same  rate : 
for  every  pound  of  disintegrated  ramie  ready  for  combing,  five  cents;  for  every  pound 
of  ramie  yam  ready  to  weave,  ten  cents. 

in.— Flax. 

For  every  ton  of  two  thousand  pounds  of  flax  stalks  for  fiber  of  the  ordinary 
lengths,  seven  dollars;  fractions  of  not  lees  than  a  quarter  ton  will  be  paid  for  at  same 
rate ;  for  every  pound  of  decorticated  or  cleaned  flax  of  first  American  quality,  three 
and  a  half  cents. 

IV.— Hemp, 

For  every  ton  of  hemp  stalks  of  two  thousand  pounds  of  the  ordinary  lengths,  six 
dollars;  fractions  of  not  less  than  a  quarter  ton  will  be  paid  for  at  same  rate;  for 
every  pound  of  decorticated  or  cleaned  hemp  of  best  American  quality,  three  cents : 
J^romdedf  That  the  bounties  hereby  authorized  shall  cease  on  the  first  day  of  April,  one 
thousand  eight  hundred  and  ei&:hty-five:  And  provided  furtheTf  That  in  no  event  shall 
the  total  amount  expended  in  the  form  of  bounties  under  this  act  exceed  the  sum  of 
fifteen  thousand  dollars,  to  be  apx)ortioned  as  follows:  five  thousand  dollars  to  be 
awarded  to  the  enumerated  stalks,  five  thousand  dollars  to  the  enumerated  cleaned 
fiber,  and  five  thousand  dollars  to  the  ramie  yam. 

And  he  it  further  enactedy  That  it  shall  be  the  duty  of  the  chief  of  the  bureau  of  labor 
and  industries  to  certify  the  vouchers  referred  to  in  the  first  section  of  this  act.  and  to 
bave  general  supervision,  control,  and  decision  of  all  questions  which  may  arise  pur- 
snant  to  the  provisions  or  this  act. 

And  he  it  enacted,  That  the  treasurer  of  this  State  is  hereby  authorized  to  pay  any 
money  in  the  treasury  not  otherwise  appropriated  in  pursuance  of  the  provisions  of 
this  act. 

And  be  it  mtactedf  That  this  act  shall  take  effect  immediately. 


APPENDIX   III. 

LIST  OP  PATENTS  POB  FIBER  MACHINEBT  AND  PBOCESSES. 

The  following  is  a  list  of  patents  granted  during  the  past  five  vears— January,  1875, 
to  December  31,  1879 — for  inventions  for  obtaining  and  preparing  fibrous  substancet 
other  than  cotton  and  wool,  with  name  of  inventor  and  date  of  issue: 

Improvement  in  machines  for  combing  and  cutting  grass  and  bristles.  Patent  No. 
15^650.    Granted  to  Joseph  Pickering,  of  Philadelphia,  Pa.,  January  12,  1875. 

Improvement  in  processes  of  making  paper-pulp  from  palm.  No.  6646.  Reissued  to 
James  P.  Herron^  of  Washington,  D.  C.,  June  2,  1875. 

Improvement  m  hemp  and  flax  machines.  No.  165826.  Granted  to  Christopher 
Herrschaft  and  James  Lawrence,  of  Brooklyn,  N.  Y.,  July  20,  1875. 

Improvement  in  processes  of  treating  rattan.  No.  167409.  Granted  to  Carleton 
Newman,  of  San  Francisco,  Cal.,  September  7,  1875. 

Improvement  in  machines  for  dressing  tampico.  No.  171080.  Granted  to  J.  D.  Baker, 
of  Burlington,  Vt.,  December  14,  1875. 

Improvement  in  hemp-hackling  machines.  No.  170947.  Granted  to  Frederick  D. 
Frost,  of  London,  England,  December  14, 1875. 
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Improvement  in  processes  for  preparing  vegetable  fiber  for  npholstering.  This  re- 
lates to  the  preparation  of  palmetto  fiber  tor  filling  mattresses,  and  for  other  purposes. 
No.  668.    Granted  to  James  L.  Cutter,  Brooklyn,  N.  Y.,  December  21,  1875. 

Improvement  in  istle  machines  for  producing  the  fiber  of  Bramelea  sylvestriBj  applieii 
in  Mexico  to  the  manufacture  of  hammocks,  sacks,  ropes,  nets,  cotton-bagging,  wagci 
sheets,  carpets,  and  similar  objects.  No.  171708.  Granted  to  Gnillermo  Roberto  TV^e. 
of  Parras  de  la  Fuento,  Mexico,  January  4, 1S7G. 

Improvement  in  fiax  and  herap  machines.  No.  172519.  Granted  to  John  St«wirt. 
of  Brooklyn,  N.  Y.,  January  18, 1876. 

Improvement  in  ramie  machines.  This  machine  is  intended  to  prepare  the  fiber  of 
ramie,  flax,  and  other  textile  substances  directly  from  the  dry  stock,  so  that  it  ahs' 
be  presented  in  marketable  form  by  one  single  operation.  Ko.  172ol0.  Granted  tf 
Charles  C.  Coleman,  San  lYancisco,  Cab,  January  25,  1876. 

Improvement  in  hemp  and  flax  brakes.  No.  173110.  Granted  to  Luther  E.  Burdii, 
Paris,  Ky.,  May  30,  1876. 

Improvement  in  machines  for  separating  the  fiber  of  ramie  and  other  fibrous  plant* 
No.  181382.    Granted  to  John  B.  Vogel,  of  New  York,  August  22,  1876. 

Improvement  in  machines  for  dressing  and  combing  tampico  and  bristles.  No.  1S494G 
Granted  to  Enoch  B.  Whiting,  of  Saint  Albans,  Vt.,  November  28, 1876. 

Improvement  in  tampico  combing  and  dressing  machines.  No.  164943.  6ra]it«c 
to  George  Willett,  Burlington^  Vt.,  November  28,  1876. 

Improvement  in  machines  lor  cutting  fibrous  mat<irlal.  This  machine  is  intendftl 
to  cut  thin  shavings  of  wood  for  stiming  mattresses  for  dyeing,  dtc.  No.  184911 
Granted  to  James  Langster,  Bufialo,  N.  Y.,  November  28,  1876. 

Improvement  in  processes  of  softenine,  decolorizing,  and  cleansing  animal  andveec^ 
table  fiber.  No.  187882.  Granted  to  William  Mayuard,  of  New  York,  Febniarj:J7, 
1877. 

Improvement  in  processes  of  manufaoturinj^  pai)er-pulp  from  the  fiber  of  AlmVxto^ 
aticenna.    No.  1UGGC6.    Granted  to  Douglas  Hickox,  Springfield,  UL,  October  30, 1877. 

Improvements  in  machines  for  treating  flax,  hemp,  and  other  siinilar  plants.  Kr 
190476.    Granted  Norbert  de  Landtsheer,  of  Paris,  France,  May  8,  1877. 

Improvement  in  flax  brakes.  No.  197063.  Granted  to  John  H.  Tabler,  Novcmbei 
13,  1877. 

Improvement  in  machines  for  extracting  the  fiber  of  pita  {Agate  Amerxcana).  No. 
197555.    Granted  to  Carlos  do  la  Baqnera,  of  New  York,  N.  Y.,  November  27,  1877. 

Improvement  in  apparatus  for  digesting  and  macerating  fibers  by  chemical  reagents. 
No.  197850.    Granted  to  William  W.  Harding,  of  Philadelphia,  Pa.,  December  4, 1?^. 

Improvement  in  machines  for  polish inj?  vegetable  fiber,  for  use  in  tho  brush-making 
trade.  No.  198315.  Granted  to  George  ISliaw  and  Thomas  Shaw,  of  Dokinfield,  Grca^ 
Britain,  December  18,  1877.  i 

Improvement  in  machines  for  treating  palmetto  leaves,  &c. ,  for  upholstery  pnrpo*^  I 
No.  2012G9.  Granted  to  George  P.  Afiller,  Jacksonville,  Fla.,  and  W.  G.  Benedic:.  | 
Orange  Park,  Fla.,  December  §7,  1877. 

Improvement  in  the  manufacture  of  paper  pulp  from  salt  water  fibrous  plants.  Np 
19D427.    Granted  to  William  E.  Farrell,  of  Phaadelphia,  Pa.,  Januarv  132,  1878. 

Improvement  in  treatment  of  cocoa-nut  fiber,  for  manufacture  ot^  various  uaefn" 
products.    No.  202G62.    Granted  to  Eug.  Pallu,  of  Paris,  France,  April  23,  1878. 

Improvement  in  separating  wool  and  cotton,  and  similar  animal  andvejjetablefilvr. 
from  fabrics.     No.  202672.    Granted  to  John  Y.  Slater.  Baltimore,  Md.,  April  2:?,  \^r 

Improvement  in  machine  for  making  fiber  from  palmetto  leaves,  for  iipholstfri;: 
purposes.  No.  202706.  Granted  to  Lucius  P.  Summers,  of  New  Britain.  Conn..  Api" 
23,1878.  f  ^    t 

Improvement  in  trc.iling  palmetto  fiber  for  use  in  tho  arts.  No.  203177.  GraLtt4 
to  George  F.  Miller,  of  Jacksonville,  and  W.  G.  Benedict,  of  Orange  Park,  Fla.,  Aijr. 
30,  1878. 

Improvement  in  machines  for  preparing  yucca  fiber.  No.  20338C.  Granted  to  A- 
Stoner,  of  Stony  Point,  La.,  January  29,  1878. 

Improvement  in  fiber-cleaning  machines.  No.  20490G.  Granted  to  George  D  Lure, 
of  New  Orleans,  La.,  March  2,  1878. 

Improvement  in  preparing  palmetto  fiber  and  pine  leaves  for  mattress  tillin;,'^.  5" 
205035.     Granted  to  WasLiiigton  G.  Benedict,  of  Orange  Park,  Fla.,  June  18, 1^7?. 

Improvement  in  hemp  and  fiax  brakes.  No.  205910.  Granted  to  Gelston  SanforJ, 
of  Brooklyn,  N.  Y.,  July  9,  1878. 

Improvement  in  fiber  machines.    No.  205911.    (Same  name  and  date  as  prccctliu;  )  I 

Improvement  in  processes  for  disintegrating  the  stalks  of  hops  for  fiber.  No.  2C4t^ 
Granted  to  Isaac  D.  Ncirdlinger,  of  Stuttgart,  WUrtembti^:,  Germany,  October  22, 1-:' 

Im])rovement  in  separating  and  cleaning  vegetable  libers  for  paper  pulp.  >" 
2lO:Ki9.  This  refers  to  the  fibers  of  sugar-cane,  sorghum,  and  Indian  com.  Graut'd 
to  Charles  Lai'^^a,  New  Orleans,  La.,  November  26,  1878. 
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Improvement  in  separating  animal  firom  vegetable  fibers.  No.  211109.  Granted  to 
George  M.  Rice,  Worcester,  Mass..  Jannarj  7,  1879. 

Improvement  in  machines  for  areseing  hemp,  flax,  &c.  No.  215692.  Granted  to 
Theodore  Tebaw,  of  Lexington,  Ky.,  May  20,  1879. 

Improvement  in  the  manufacture  of  paper  pulp  and  paper  from  grasses.  No.  218324. 
Granted  to  Adoljph  Seyler,  of  Brooklyn,  N.  Y.,  August  5,  1879. 

Improvement  in  processes  and  macnincs  for  disintegrating  ramie  and  other  fibrous 
jdants.    No.  219668.    Granted  to  Albert  Angell,  of  East  Orange,  N.  J.,  Sei>tember  16, 

Improvement  in  machines  for  cleaning  and  extracting  fiber  from  fibrous  plants,  and 
especially  the  leaves  of  pita  (Agave  Amei^icana),  No.  S^1365.  Granted  to  Fedro  San- 
chez, of  Tabasco,  Mexico,  November  4, 1879. 

Improvement  in  the  treatment  of  pine  leaves  for  the  manufacture  of  paper,  and  for 
other  purposes.  No.  221687.  Granted  to  Albert  W.  Maas.  of  Meriden,  Aliss.,  Noyem- 
ber  18,  1879, 


Digitized  by 


Google 


Digitized  by 


Google 


INDEX. 


A. 
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Appendix  III,  list  of  patents  for  fiber  macliiiiory  and  i>rocess.s *'V 

on  cultivation  of  ct'OVe  and  tbo  cinchona - o2 

Army  worm,  how  to  destroy 1'' 

report  on 1"' 

Artichoke-seed,  experiments  with ^'^ 

Asparagus  beetle,  report  on -i' 

Australian  statistics  on  grain I-'^ 

B. 

Barley  seed,  experiments  with - 4?4 

Bean,  sword,  analysis  of !*• 

Bean,  asparagus,  report  on • 216 

Beetle,  flea,  report  on 213 

chrysalis  of -  33§ 

Beet,  sugar,  analyses  of ^ 

analyses  of  sliced  and  dried ^ 

tested ^ 

BoU-worni,  egg  of 334 

importance  of  the  subject 332 

iullnence  of  weather  on - 343 

larva  of 3i) 

'moth  of - 339 

natural  history  of - 3S 

number  of  broods  of...- - .-.—  340 

remedies  for - •-.- ^ 

report  on .- - -- -  3IS 

Botanical  division,  work  of • l5 

Botanist,  report  of 349 

Breadstatis,  export  of 161,102,163 

Buckwheat  seed,  silver  hull,  experiments  with 4ft* 

Butter  and  oleomargarine,  analysis  of 77 

C. 

Canaigro, description  of •-..  — ..  3G1 

Cattle,  contagious  pleuro-pneumouia,  or  lung  plague,  in 43C 

plague  or  riuderptst,  liistory  of  the  disease 472 

pathology  of  the  disease i50 

l)henomena  of,  dnrirg  life 475 

prevention  and  extinction  of 4S4 

symptoms  of • 477 

Chemist,  report  of 35 

Chemical  division,  work  of 9 

Chinese  corn  seeds,  analyses  of 101 

Cinchona,  cultivation  of - 32 

Clays,  analyses  of 08,69,70 

Clover-leaf  mi ilge,  report  on 137 

Oscinis,  report  on 200 

seed  midge,  additional  facts  concerning  its  natural  history 19:1 

stem  borer,  report  on 1^ 

Coccid-eating  Dakruma,  report  on 241 

Coffee  berries,  improved  green,  analysis  of 79 

cultivation  of 26,31 

Cohabitation,  infection  of  swine  plague  by 420 

Commercial  leriilizers,  analyses  of 71 
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Connecticut,  pleuro-pneurnonia  in,  investigation  of 459 

"Cooutie,"  analysis  of 102 

Corn,  crop  of  1879 ^- 127 

experiments  with  T. 496 

Cotton  and  cotton  manufactures,  exports  of 164 

crop  for  1879 128 

insects,  report  on , 263 

seed,  experiments  witL 499 

fitainer,  on  orange 203 

worm,  habits  and  natural  history  of 264 

-  influence  of  weather  on 281 

importance  of  natural  enemies  of 305 

invertebrate  enemies  of 287 

natural  enemies  of 284 

nomenclature  of 263 

parasites  on 299 

past  history  of 263 

remediesfor 307 

report  on 263 

summary  on 305 

vertebrate  enemies  of 284 

Cranberry,  cultivation  of 143, 144 

Crops  of  1879 127-139 

sugar,  of  the  world , 184,185 

D. 

Dftkruma,  coccid-eating,  report  on 241 

the  pale,  report  on....  •...• 243 

Delaware,  plenro-pneumonia  in,  investigation  of 469 

Department  seeds,  experiments  with 484 

Detmer's,  Dr.  H.  J.,  second  report  on  swine  plague 369 

supplemental  report  on  swine  plague 389 

Digestibility  of  constituents  of  grasses 112 

of  constituents  of  various  fodders 113 

Diseases  of  domesticated  animals 23 

Distribution  of  seeds 21 

Dodge,  Chas.  R.,  report  on  vegetable  fibers  in  the  collection  of  the  Department 

of  Agriculture 497 

Doura,  Brown,  seeds,  analysesof - 101 

E. 

Eutomologist,  report  of 185 

Entomological  Division,  work  of - 12 

European  statistics - It^ 

Excrements,  analyses  of 72 

Experiments,  Dr.  Law's  record  of,  in  swine  plague 428 

in  production  of  sugar  from  sorghum  and  maizo *36 

in  swine  plague - 374 

with  department  seeds .---.• 484 

with  healthy  pigs 409 

Exports,  agi-icultural,  statement  for  1878,  1879 153 

of  breadstuffs 161 

cotton  and  cotton  manufactures 164 

dairy  products •-— 155 


Digitized  by 


Google 


616  INDEX. 

Pane. 

Exports  of  live  anlmalB 156,157 

Extinction  of  rinderpest,  measures  for ^ 

F. 

Fsmn  animals,  condition  of Wl 

labor  and  wages,  table  of - 144,145 

products,  market  prices  for  1879 1^*^ 

Fertilizers,  commercial,  analyses  of .-..-  71-75 

Georgia  trade  values  for  1879,1880 -. 76 

trade  values  for  1879, 1880 76 

valuation  of 75,76 

Fiber  machinery - 600 

machinery  and  processes,  list  of  patents  for — 609 

Fibers,  an  act  to  encourage  the  production  and  treatment  of,  in  New  Jersey  ...      6(W 
vegetable,  in  the  collection  of  the  Department  of  Agriculture,  report  on.      497 

Figs  grown  in  the  Agricultural  Department  grounds 380 

Fitches  oak-leaf  miner,  report  on .- 230 

Flax  and  hemp,  exports  and  imports - 571 

foreign  supply - 568 

industries,  report  on... 565 

production  of ... .  .... .......     567 

quality,  prices,  competition,  andmmiafactnres..... 572,579 

tariff  considerations  and  cultivation 581-684 

Flea  beetle,  the  grapevine,  report  on 213 

Fodders,  digestibility  of  the  constituents  of 112-113 

Food  products,  agricultural,  percentage  exported 97 

Forage  plants  and  grasses,  report  on 105-1*27 

seeds,  experiments  with.......... 491 

France,  statistics  on  grain 183 

G. 

Gardens  and  grounds,  recommendations  regarding 25 

report  of  the  superintendent  of 359 

Grains,  analyses  of % 

Australian  statistics 183 

average  nutrients  in  American 96 

average  nutrients  in  "average" 96 

European  statistics • 182 

French  statistics 183 

value  to  the  farmer  of,  aa  deduced  from  chemical  analyses 95-104 

Grapevine,  flea-beetle  of,  report  oji. ..w 213 

Grapes,  foreign,  grown  in  the  AgtI<Alltural  Department  grounds 360 

propagating  native 363 

Grasses,  American  and  German,  comparison  of. 111,112 

and  fodder  plants  analyzed  in  1878-79-'80 105-106 

and  forage  plants,  report  on 105-127 

digestibility  of  constituents  of 112,113 

report  of  botanist  on 349 

Gnano,  "so  called,"  analyses  of. 73 

H. 

Hawthorn  tingis,  report  on - 221 

Hemp  and  flax,  exports  and  imports 571 

foreign  supply 668 


Digitized  by 


Google 


INDEX.  617 

Hemp  and  flax  industries,  report  on 565,591 

production  of 567 

quality,  prices,  composition,  and  manufacture 572-579 

tariff  considerations  and  cultivation 5^1-584 

Hops,  crop  of  1879 143 

I. 

Infected  lamb,  post-mortem  examination  of 421 

merino  No.  3,  post-mortem  examination  of 421 

Infection  by  inoculation  of  cultivated  virus 425 

of  swine  plague  by  cohabitation 420 

Inoculation  from  rat  and  lamb 423 

from  a  rat ..a 424 

from  pig,  rat,  and  lamb 423 

from  pig  infected  by  sheep 422 

infection  by,  of  cultivated  virus 425 

of  pig  successfriUy  from  sheep  and  lamb 422 

of  pig  from  ipfected  lamb • 422 

successful,  of  a  rat 423 

InsectS)  cotton,  report  on 263 

injurious  to  orange  trees 202 

predaceous  lepidopterous,  report  on • 241 

J. 

Japan  lily  aphis,  report  on 220,  221 

Jute,  report  on  cultivation  of 507 

L. 

Lands,  change  of  value  from  1860  to  1867 147 

value  of 146 

Law,  Dr.  James,  report  of 420 

Leaf-hopper,  destructive,  report  on 191 

description  of 193 

Leaf  mold,  analyses  of 71 

LeDuc,  Commissioner,  report  of 5 

Lignite,  analyses  of 81 

Lily  aphis,  Japana,  report  on 220,221 

Liquors,  alcoholic 77,78 

distilled,  analyses  of 78 

Live-stock  markets  of  1879 175 

Locust  leaf  {Geleckia)f  the  lesser,  rei>ort  on ^.  •••.••••..      224 

Locust  saw-fly,  report  on 222 

Lung  plague,  or  contagious  pleuro-pneumonia  in  cattle 436, 456 

Lyman,  Dr.  Charles  P.,  report  on  contagious  pleuro-pneomonia 456 

M.  i 

Maize,  production  of  sugar  from 36 

Market  prices  for  1879 168 

Mallow  Oscinis,  report  on 201 

Marls,  analyses  of , -68,69 

Maryland,  pleuro-pneumonia  in,  investigation  of.... 469 

Melon-worm,  report  on.. 218 

Minerals,  analyses  of  .......•• 82 


Digitized  by 


Google 


618  INDEX. 

N. 

rag*. 

Necessities,  immevliatp,  of  tlio  ticpartment '^ 

New  Jersey,  an  act  to  oucourage  the  proiluction  and  tro:*tmeiit  of  tibci^  in  —  QC^^ 

cultivation  of  AbuHlon  Avicennce  iu tJOo 

plouro-pneumonia  in,  investigation  of 466 

Now  York,  pleuro-pneumouia  in,  investigation  of 406 

Nitrogen  in  plants 71 

Notes  of  the  year  in  Entomologist's  report 245 

Nutrients,  average  in  American  grain 96 

average  in  average  grain — 96 

digestible  in  sweet  com  and  cobs 99 

value  per  pound  in  American  grains 97 

O. 

Oak-coccid  blastobasis,  report  on 244 

Oak-leaf  miner,  Fitcli's,  report  on 230 

the  white  blotch,  report  on 236 

Oats,  crop  for  1879 128 

seed,  experiments  with .1 487 

Oleomargarine,  analyses  of 77 

Orange,  case-bearing  tineid 206 

cotton  stainer  on 203 

insects,  two  new  parasites  on 208 

Orange-leaf  notcher,  report  on 207 

NothreSf  report  on 205 

Orange  trees,  insects  injurious  to 202 

Ores,  analyses  of 82 

P. 

PaleDakruma,  report  on 243 

Palmetto-leaf  miner,  report  on 909 

Pathology  of  cattle  plague 480 

Peanuts,  crop  of  1879 143 

Percentage  exported  of  agricultural  food  products 97 

Percolation,  continuous,  apparatus  for 103,104 

Pennsylvania,  pleuro-pneumonia  in,  investigation  of.... 4$3 

Permanganate  process,  for  the  estimation  of  sugars  in  juices , ^-67 

preparation  of  the  juice 65 

Phenomena  of  cattle  plague  during  life , 4^ 

Phosphoric  acid,  insoluble 75 

reverted 74 

soluble 74 

Pigs,  healthy  and  diseased,  experiments  with 409 

Pine-leaf  miner,  report  on 238 

Pitch  pine  retinia,  report  on - 237 

Plague,  cattle,  or  rinderpest,  history  of 472 

Plants,  medicinal  and  poisonous,  analyses  of 83 

Pleuro-pneumonia,  contagious  or  lung  plague  of  cattle 436 

cause  of  the  outbreak 458 

Dr.  Charles  P.  Lyman  on 456 

extent  of  its  prevalence 456 

history  in  this  country  of 437 

investigations  of,  in  Connecticut 459 

Delaware 469 

Maryland 469 


Digitized  by 


Google 


INDEX.  619 

Page. 

Pleuro-pnonmonia,  investigation  of,  in  New  Jersey 460 

New  York 4nO 

Peim»ylvaiiia 4iV^ 

Prof,  Jjimos  Law,  on 436 

repressive  mea.sureH  in  New  Jersey , 454 

Pennsylvania   454 

Pork  packing,  statistics  on 178 

Potash  salts,  analyses  of 73,74 

Potato  crop  of  1879 129 

seed,  experiments  with 489 

Products,  market  prices  for  1>!*79 168 

R. 

Ramie,  report  on  cultivation  of 592 

Refuse,  animal  and  vegetable,  analyses  of 73 

Report  of  Botanist  on  grasses 349 

Chemist 35 

Commissioner  of  Agriculture 5 

Dr.  Charles  P.  Lyman  on  pleuro-pneumonia 456 

Dr.  H.  J.  Det mors  (second)  on  swine  plague 369 

Dr.  James  Law *...- 420 

Entomologist 185 

Superintendent  of  gardens  and  grounds 359 

Statistician 127 

on  army  worm 187 

cotton  insects 263 

forage  plants  and  grasses 105-127 

hemp  and  flax  industries 565 

swine  plague 365 

swine  plague  (supplemental  report  of  Dr.  Detmers) 389 

swine  plague  (second  supplemental) 420 

vegetable  fibers  in  the  collection  of  the  Department  of  Agriculture 497 

Results  and  conclusions  of  Dr.  Detmers 416 

Rice  and  rice  waste,  analyses  of 102 

upland,  seeds,  experiment  with 489 

Beiinia  Camstockiana  Fenxa.lilj  report  on 333 

the  frustrating,  report  on 236 

the  pitch  i)iue 237 

S. 

Salt  from  evaporation  of  lake  water,  analyses  of 82 

rock,  analyses  of 81 

Schixomycetes,  the  infectious  principle  of  swine  plague,  description  of 412 

Seeds,  department,  experiments  with 484 

distribution  of 21 

importance  of  carefully  selected 91 

sorghum,  Chinese  corn,  and  brown  doura,  analyses  of 101 

Shield-bearer,  resplondent,  report  on 210 

Shoddy-waste,  analyses  of : 73 

Soils,  analyses  of 08,69,70 

analyses  of,  from  Small  Mangrove  island  off  the  Florida  coast 70 

analyses  of  peaty 70 

analyses  of  unproductive 70 

Sorghum,  production  of  sugar  from ••• 36 


Digitized  by 


Google 


620  INDEX. 

Sorgham,  seeds,  aDalyses  of 101 

Statistics,  European  grain 1^ 

Statistical  division,  work  of 15 

Statistician,  report  of 15 

Sugar  beetSy  analyses  of ® 

analyses  of,  sliced  and  dried 6d 

tested 671 

Sugar,  crop  of  the  world - 184,  IS 

experiments  in  the  production  of,  from  sorghum  and  maize 36 

from  beets 6,8 

from  sorghum 7 

Superphosphates,  as  commercial  fertilizers - 75 

Swine  plague,  a  few  special  cases  of 372 

contagious  or  infectious  principle  of,  its  spreading,  its  propaga- 
tion, and  its  vitality 380 

definition  of 369 

experiments  in 374 

facts  and  experiments  relating  to  treatment  and  prevention 399 

facts  and  observations  illustrating  the  means  by  which  it  is 

spread ...,. 394 

in  other  animals 380 

investigation  of 365 

measures  for  prevention..... 386 

morbid  changes  in 370 

morbid  process 396 

not  limited  in  its  attacks  to  swine 398 

period  of  incubation  or  stage  of  colonization 386 

probable  conveyance  of,  by  rate 424 

prognosis  of 370 

second  report  of  Dr.  Detmers 369 

second  supplemental  report • 420 

supplemental  report  of  Dr.  Detmers 389 

symptoms  of 370 

treatment  of • 389 

T. 

Tea,  culture  and  manufacture  of. 27 

Tobacco,  cropof  lb79 129 

"Tuckahoe"  or  Indian  bread,  analysis  of 79,80 

V. 

Value,  average,  per  100  pounds  to  the  farmer  of  various  grains 97 

fodder,  calculation  of 110,111 

of  commercial  fertilizers 75,76 

of  lands 146,147 

per  pound  of  nutrients  in  American  grains. 96 

to  the  farmer,  of  various  grains ; 95 

Vegetable  fibers  in  Department  of  Agriculture,  report  on 498 

Veterinary  division,  work  of 23 

W. 

Wages  and  farm  labor,  average  for  1880 145 

Waterhouse,  Prof.  Samuel,  letter  from,  on  cultivation  of  AhutiJmi  Avioennce  in 

New  Jersey , 606 


Digitized  by 


Google 


INDEX,  621 

^Weaver^  Willis,  oommnnication  from 31 

Wheat,  cropofl879 128 

Fultz,  analyses  of 100 

seed,  experiments  with 484 

Wines,  analyses  of 78 

**  Wood  lice"  or  white  ants 207 

Worm,  Aimy,  report  on 187 

boll,  report  on - 332 

cotton,  report  on •....- 263 

melon,  report  on 218 

Y. 

Yield  per  acre  of  crops  in  the  yarions  States  for  1879 •  — —  ^^ 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


-..„x^^ 


\ 


^'    ' 


k\     /. 


.\  ^  "^    -        '^^^-     ^"^^         '      '  ,  /       V  .^      -  X   '..       ^^^     ^<^^"     .-^^^ 


\^C-V>^'^^   ':^-    ■/.^^'^.'^  •..:.  >^\^^     'A: 


''       ,"      ,  <>  -.  •  ,  o\-  -^  ,     '•-r,.*'- 


\V    '-^ 


.^\^       .^      ^  .        •/.  -^      .  s  ,.        -^     ''      .  .^      ,A 


N^       .  -  ' 


;    x\        -  .      V   '        <^/.    o>       -    '  '  .    .  ^      V         -      '         V"       ^       -^\ 


^^^/^'-       .  ^    ^  ^^"^-     1%^    \\:     .a^  -v    ^      --V:       x^^      :^ 


-^^' 


v.\* 


-     \^ 


^  " ;  A    -^^  v:^  //:;:;  ^ 


'>r  ' 


a\- 


^. 


1.^ 


■^  r.ii^ 


'i- 


\^<r.^.^    ^ 


<^^-  'V 


■-V.S.  /  -V;-; 


..    f 


A." 


V, 


r 


•V  ,x^^' 


.'^•' 


■.Kr.4^, 


,.v...^ 


sO      '-K 


■••/    .<N^ 


•  v;...-^'  ,v^~^ 

"^^  '. "-. 

/:  ,  ' 

^°           C'^' 

'>      <     " 

.      '^     o         ^ 

.'■'-'     ^0^ 

"^        "   » 

►      \                     N.^ 

\                     V         ^ 

'  /          ^ 

v^ 

^' 

A- 

"-<. 

^\^      ^     .^^ 

/ 

J                                              ^                 ' 

V     ^              \ 

v         / 

^      ''     ''      '        /           "^^ 

A^ 

'   *        /^        ■ 

A         ^ 

1      '  ^^ 

;'    '".V-'^-^y. 

v^'  -:•'-■ 

^ 

-.    ^    ■  i 

'i      /  _ 

/ 


'4v¥^T'!j:  .-.y 


LIBRARY  OF  CONGRESS 


0  002  883  730 


